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NEW YORK, SATURDAY, NOVEMBER 8, 1900 
IRRIGATION IN THE EASTERN STATES. 

An important part of the work of the United States 
Department of Agriculture is the irrigation of arid 
lands, an undertaking which is being earried out by 
the Office of Experiment Stations in various regions of 
the United States. Owing to the great importance of 
the subject to the farmers of the Western States, for 
whose irrigation is a necessity, the 


success 


positive 


greater part of the work of this office is 


experimental 
being done on the arid lands which were formerly 
known as the Great American Desert, but which under 
the influence of irrigation have proved to be remark- 
ably productive. It must not be supposed, however, 
that the need for irrigation exists only in the re- 
gion west of the Mississippi River; for the many crop 
failures which have occurred in the Eastern States have 
lrawn attention to the necessity in this region also for 
storing the flood waters of the rainy season, or if that 
be not practicable, of erecting pumping plants to make 
good the shortage.in seasons of drought. 

Although the losses due to drought are not anything 
like so serious in the East as in the West, they are still 
sufficiently large to justify the installation of irrigation 
plants. Prof. E. B. Vorrhees, of the New Jersey Ex- 
periment Station, estimates that as the result of his 
observations and experiments in 1899 he found the loss 
to the hay crop of New Jersey from drought during 
May and early June of last year to be $1,500,000, while 

and swall suffered even more 
That damaging droug)its are not infrequent 


vegetables fruits 
seriously. 
is shown by the rainfall records in Philadelphia dur- 
ing the seventy vears from 1825 to 1895, which prove 
that in eighty-eight per cent of these years there was 
a deficiency of more than one inch for one month ; that 
is to say, in sixty-two years out of seventy, there was 
one month io the growing season in which there was 
so marked a decrease of rainfall that aserious shortage 
For the same period there were 
the deficiency extended 


of crops resulted. 
thirty-nine years in which 
throughout two months, while in twenty-one years the 
deficiency extended throughout three months, the 
average rainfall during this growing period being de- 
ficient by ove ineb or wore. 

The investigation by Prof. Voorhees was made for 
of determining whether the increased 
vield from irrigation during these three 
months would be sufficient to pay for the necessary 
storage or pumping plants. Careful records were.kept 
of the yields of plots of ground which received the same 
cultivation, except that some of these were irrigated 
and others depended upon natural supplies of moist- 
ure. The increase in the yield of the irrigated plots over 
the others $39 quarts of raspberries per 
acre, worth $22 90, to 1,080 quarts of blackberries per 
acre, worth $93.42. 

The cost of plants of the size necessary to supply ten 
acres of smal! fruits and garden crops has varied in the 
different experiments from $230 to $500. While returns 
have not been made from all of the plants which were 


he purpose 
resuiting 


varied from 


ugder observation, the owners are in every case satis- 
fied that their ontlay bas been returned with consider 
able profit; while in nearly every case they state that 
they have paid for the plant with the receipts of in- 
ereased Crops during the first year it was in operation. 

The résults obtained by Prof. Voorhees are of un- 
questionable value: for the climatic conditions of New 
Jersey are fairly typical of the United States east of 
the Mississippi River. The report has greater practical 
value to-day than it woulfi bave had twenty years 
ago, for there are now upon the market many exceed- 
ingly economical forms of motive power, such as im- 
proved windmills and highly economical internal com- 
yastion motors, whieh do not cost much to install, and 
the running expenses of which are light; the windmills 
indeed costing practically nothing after erection. 
oe +0. 

A 40-KNOT STEAM YACHT. 

Quite apart from its spectacular features, the phe- 
nomenal development which is just now taking place 
in the art of extremely high-speed craft 
of the pleasure-yacht or torpedo-boat type is of the 
most builders of large, high 
speed, ocean-going vessels, whether ia the navy or 





building 


vital interest to the 
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merehant marine. When Mr. Parsons with the 

“ Viper” and Mr. Mosher with the * Ellide” sueceed in 
attaining speeds of 37 knots and 34°73 knots with 
their respective craft, they are ‘* blazing the way,” as it 
were, in a comparatively untried field of investigation, 
for the production of ocean steamships which as the 
years go by will undoubtedly approach the same speeds. 

The ineredulity with which the mere suggestion of 
such speeds in ocean steamers is received is due to the 
recognition of the fact that the present system of steam 
boilers and steam engines involves such an enormous 
increase of weight for a relatively small increase of 
speed that the limit of speed with Seotch boilers and 
engines of slow revolution has been very nearly reached. 
But to state that higher speeds can never be attained 
is to assert that finality in marine engine and boiler 
design has been reached. 

For obvious reasons it was innpossible to take any in- 
dieator cards of the turbine engines of the * Viper ;” 
but as the engines of the * Ellide” are of the recipro- 
eating type, it has been possible carefully to tabulate 
the results of the trialon which she achieved her record 
speed. The results showed that by the use of water tube 
boilers, carrying a pressure of 390 pounds to the square 
inch, and engines of extremely light construction ran- 
ning at 822 revolutions per winute, an indication of 
910 horse power can be obtained in a craft whose dis- 
piacement is only 18 tons. This represents 70 horse 
power perton. There is now under construction by 
the same designer a twin-screw steam vacht, which is 
to be of 60 tons displacement, and whose engines are 
designed to indicate 4,000 horse power and drive the 
craft at a maximum speed of 40 knots per hour. The 
success of the “ Ellide,” and the faet that the new 
yacht is an enlargewent and improvement of the prin- 
ciples of design embodied in the earlier boat, render it 
probable that this speed will be attained. 

In the current issue of the SUPPLEMENT will be 
found a lengthy article whieh gives a full description 
and drawings of the new craft, and all who are inter- 
ested in the development of steam navigation, whether 
for pleasure, war, or profit, will find the article of ex- 
treme interest. Of course, there is an enormous step 
from a 60-ton river craft to a 20,000 or 30,000-ton ocean 
liner, but the fact that 4,000 horse power is to be de- 
veloped from two boilers whose combined weight is 
only 1286 tons may well demand the serious atten- 
tion of marine architects who are now engaged in 
designing, or getting ready to design, the latest ex- 
press ocean steamers. Horse power is the product of 
pressure and velocity. By the use of water tube 
boilers pressures may be enormously increased and 
weights reduced, while in the engines the speed of 
revolution may be quadrupled, with a corresponding 
reduction in weights. 

Doubtless thé fasttrunning engine and the water 
tube boiler would hayé-been given a trial in one of the 
liners recently built.or now building, had there been 
any successful application of these to a high-speed ves- 
sel say of 1,500 to 2,000 tons displacement; but the 
steamship companies naturally hesitate to make radi- 
eal experiments on a vessel which represents an invest- 
of $3,000,000 more or less. We hear that 30-knot Chan- 
nel steamers are under consideraticn by one or more of 
the English companies, and if such a craft be built and 
successfully ran, we tnay see the speed of ocean liners 
make a jump of three or four knots within the next 
deeade. 


>-e-2 


THE NATIONAL MEMORIAL BRIDGE AT 
WASHINGTON. 

It will be remembered that as the result of a competi- 
tion for a National Memorial Bridge to cross the Poto- 
mae River at Washington, the first prize was awarded 
to Prof. W. H. Burr, of Colambia University, N. Y., 
who was assisted, as to the architectural features of the 
designs, by Mr. Edward P. Casey. Prof. Burr pre- 
sented two designs for this bridge, and the committee 
in awarding him the first prize decided to accept in 
general the engineering features of one design and the 
architectural features of the other. One of these de- 
signs was illustrated in the ScrENTIFIC AMERICAN of 
May 19. In the modified design thie accepted features 
of the two plans are ecowbined, and the result is an ex- 
tremely dignified and beautiful stractare. 

The bridge may be broadly divided into the bridge 
proper, which consists of six 192-foot conerete and steel 
arches, with a baseule span of 159 feet in the center, 
the baseule serving to span the navigable waterway, 
and the three spans on either side«serving to reach 
across the river proper. The Washington approach to 
the main bridge consists of twelve 60-foot sewicireular 
concrete-steel arches and 550 feet of embankment: 
while on the Virginia side the approach is made up of 
fifteen semicircular arches of the same system of con- 
struction and 1.450 feet of embankment, the total 
length of the bridge including the embankments being 
3,440 feet. The architectural features shown in our 
illustrated article above referred to have been incor- 
porated in the new design. In the original plan, the 


baseule piers were surmounted by massive Roman 
arches, which, while they were intrinsically admirable 
in design, were not nearly so well adapted to the site 
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or to the structure as the piers which are incorporated 
in the amended design. 

The judges have decided that it would be better to 
provide for street ear lines on the main deck of the 
bridge, which instead of embodying an upper and lower 
roadway, will be constructed with a roadway 60 feet 
in width, which will permit of the use of car tracks and 
two 12-foot sidewalks on either side of the roadway. 
An important modification, which greatly adds to the 
architectural appearance of the bridge, is the substitu- 
tion of curved for straight lower chords in the baseule 
leaves. Good taste has been shown in adopting a 
flatter curve for the bascules than that employed in 
the three concrete spans on either side, the difference 
in curvature serving to emphasize the fact that the 
channel span is a bascule and not a permanent 
arch. The great arch towers at the center, ani 
the ornamental towers at the shore abutments, will be 
enriched with emblematic groups of statuary and 
heavy bas-reliefs, which will commemorate men dis- 
tinguished in the foundation and development of the 
Republie, the memorial bridge being intended to serve 
as a tribute to “ American patriotism.” The comple- 
tion of this magnificent structure will form a notable 
addition to the great national monuwents not merely 
of this country, but of the whole world, ancient and 
modern. The memorial will be a fitting example of 
the best work of the American bridge engineer in the 
beginning of the twentieth century, and in architec- 
tural effect it will be a worthy companion to the Con- 
gressional Library. 





OUR RAILROADS AT THE CLOSE OF THE CENTURY. 

In respect of its size and phenomenal growth, the 
stupendous railroad system of the United States is to 
this country what the equally stupendous British mer- 
chant marine is to the mother country. In the case of 
both the wonderful growth has been confined to the 
last three generations, and each is by far the largest in 
the world. We have at hand the annual statistics 
which are published as a part of Poor's Manual, from 
which it is seen that there has been a healthy growth 
during the past year, which, while it is far below the 
records of some of the years of undue expansion, is 
still without a contemporaneous parallel in any of 
the world’s great railroad centers. The length of 
the railroads completed on December 31, 1899, was 
190,833 miles, and the net_inerease in mileage of all 
railroads in the United States for the last year is given 
as 3.981 miles. The length of the railroads reporting 
traffic statistics, earnings, etc., was 186,590 miles. Upon 
this vast trackage there were carried about 538,000,000 
passengers, and the total tons of freight transported 
totaled about 978,000,000 tons. The total traffic 
revenue was $1,336,000,000. The operating expenses 
were abont $888,000,000, leaving net earnings of about 
$448.000,000, which, with $66,000,000 of “‘ other receipts,” 
brings up the total revenue to $513,879 443. The total 
payments for valuable revenue was about $411,000,000, 
leaving a surplus over fixed charges and miscellaneous 
payments of $103,000,000. 

Under the head of statistics of track mileage and 
rolling stock equipment, some interesting figures are 
given regarding the percentage of steel rails in the 
tracks of the United States from the year 1880 to 
the year 1899. Thus, in 1880, when there was 116,000 
miles of track, twenty-nine per cent of it was laid with 
steel rails. In 1885 there was 160,000 miles. of track, 
sixty-one per centof which was iuwid with steel. In 
1890, when there was 208.000 miles of track (these 
totals including sidings and yard trackage), 80°4 per 
cent consisted of steel rail. In 1895 the total had risen 
to 235,000 miles, and the percentage of steel track 
to 878 per cent, while at close of last year, out of 
250,000 miles of track, only 8°3 per cent was laid with 
iron rails. 

The total number of locomotives has risen from 
18,000 in 1880 to 37,245 at the close of 1899 ; the passen- 
ger and baggage cars from 17,000 to 34,000; the freight 
ears from 539,000 to 1,328,000. In considering these 
figures of increase, we must remember that the loco- 
motives and cars themselves have increased enor- 
mously in carrying capacity, the heaviest passenger 
locomotive having risen in the past twenty years from 
45 tons to 90 tons in weight, the freight locomotive 
from 60 tons to 115 tons, while the largest freight cars, 
from carrying a maximum load of 15 tons in 1880, have 


now a total capacity of 55 tons. 


_— 
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SODA WATER FOUNTAIN IN GREAT BRITAIN. 
It would be difficult to find a more peculiarly Ameri- 

ean institution than the soda-water fountain, or one 

which would act as a more immediate and powerful re- 
minder of the scenes with which he is familiar in his 
native land than the marble-faced, many-fauceted 
and _nickel-resplendent structure which is one of the ou- 
merous devices by which the American citizen tempers 
the fierceness of the periodical *‘ hot wave.” Hence 
the introduction of the soda water fountain into Great 

Britain, as referred to in a recent report by the Ameri- 

ean consul at Birmingham, may be regarded as a not- 

able instance of the interchange of ideas and enstoms 
between this country and Great Britain which is grow- 
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ing more marked every year. It seems that in a 
window of a “chemist shop” in Birmingham there 
was exhibited during the summer months a sign 
advertising various sodas and phosphates. The 
proprietor, who is quoted as “an enterprising man 
who is ready to try new things,” has proved his 
fountain to be a striking success. On a hot day he sold 
as many as a thousand glasses of various flavors, and 
on other days as many as six or seven bundred glasses, 
and this in spite of the fact that the ‘doctors called 
and denounced the use of soda water, fearing harmful 
effects from the dangerous ice-cold liquid, and then 
took it themselves, just as they do at home.” It seems 
that an American soda fountain syndicate has taken 
up the matter of these hot weather necessities in Eng- 
land, and a number of cities now have fountains in suc- 
cessful operation. 

—_—_ —~—»-+-0-+ ee - - 

THE HEAVENS IN NOVEMBER. 
BY HENRY NORRIS RUSSELL, PH.D. 

The most important astronomical events of Novem- 
ber are the annular eclipse of the sun on the 2ist and 
the meteoric shower of the 14th. 

The first of these phenomena is of little interest to 
Americans, since it takes place when our side of the 
earth is turned away from the sun. The path of 
annular eclipse lies chiefly in the Indian Ocean, but 
crosses South Africa at one end and Western Australia 
at the other. The duration of the annular phase is 
quite long, varying from five to nearly seven minutes. 

There is more hope that we may see a great shower 
of the Leonid meteors this vear; but those who, like the 
writer, watched in vain for them a year ago, are dis- 
posed to follow Hosea Biglow’s advice, and not to 
prophesy unless they know. And there are several 
causes, any one of which, if fully operative, would pre- 
vent our seeing a conspicuous display. 

In the first place, it has been shown that the orbit 
of that part of the meteor swarm which gave rise to 
the shower of 1867 has been so changed by the attrac- 
tion of Jupiter and Saturn that it no longer exactly 
intersects that of the earth. If this change is great 
enough to keep even the outer parts of the meteor 
swarm away from the earth’s orbit, there will be no 
more Leonid showers, unless at some future time their 
orbit is changed back again by some favorable planet- 
ary action. But it is by no means certain that the 
actual change in the orbit is as great as this. 

Secondly.—The great showers of Leonids recorded in 
recent times were in 1799, 1833, and 1866, 1867 and 1868. 
Taking the middle of the last three as the wain shower, 
the interval between showers comes out 34 years, in- 
stead of the previously supposed 3344, and the next 
great shower is due in 1901, with perhaps smaller ones 
in 1900 and 1902. ~ 

This theory, which is due to Professor W. H. Pick- 
ering, seems to the writer of the present_note to be the 
most probable explanation of the failure of the ex- 
pected shower in 1899. 

Thirdly.—Even if the shower occurs, it may be that 
the impressive part of it, which lasts but a few hours, 
may be visible only in the Eastern Hemisphere, and 
that we may thas miss it. 

In spite of all this uncertainty, it will be well worth 
while to watch the sky on the nights of the 14th and 
15th. For the great shower, if it does appear, will be 
one of the grandest of all natural phenomena, and at 
the same time one of sufficient rarity to make it doubly 
important not to lose a chance to see it. 

It will be hardly worth while to start the watch be- 
fore midnight, as at that hour Leo has barely risen. 
Unfortunately, the waning moon is in this part of the 
sky, and only the brighter meteors will be visible. But 
even so, should many of them appear, the divergence 
of these paths in all directions from the “ radiant 
point ” inside the sickle of Leo will be conspicuous, and 
will afford one of the finest nataral examples of a per- 
spective effect. 

At 9 P.M. on November 15 the most brilliant part of 
the sky is near the eastern horizon. Just south of 
east is Orion. The line of his belt is almost vertical, 
and the still brighter stars Betelgeux (on the left) and 
Rigel (on the right) afford a striking contrast in color, 
the former being a strong red, and the latter pure white. 

North of east, and also low down, is Gemini, marked 
by the twin stars Castor and Pollux, of nearly the 
first magnitude, south from which extend two lines 
of stars in which a little imagination sees the Twins 
themselves. Above Orion, Aldebaran and the Pleiades 
mark the position of Taurus, and to the north, over 
Gemini, is Capella, the brightest star of Auriga. 

The great square of Pegasus is a little past the me- 
ridian. A conspicuous row of bright stars extends 
from its northeast corner through Andromeda and 
Perseus toward Auriga. The huge extent, of Cetus fills 
inost of the southeastern sky, and Aries is higher up. 
In the southwest the only conspicuous star is Fomal- 





haut. Vega and Altair are well down in the west, and - 


Cygnus is higher up. Cassiopeia is almost above the 
pole, and the Dipper is opposite, skirting the northern 
horizon. To the right of Vega is the head of Draco, 
whose earving body extends for a long distance bet ween 
the Great aud Little Bears. 
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THE PLANETS. 

Mereury is evening star until the 19th, when he 
passes inferior conjunction and becomes morning star. 
At this time he is very nearly in line between the earth 
and ‘sun. In fact, if the conjunction took place but 
one. day earlier, he would transit the sun's disk. He 
will be too near the sun throughout the month to be 
well.seen with the naked eye, 

Venus is morning star in Virgo, rising at about 3:30 
A. M. on the ist and 4:30 on the 30th. She is receding 
from the earth and growing fainter, but is still much 
the brightest object in the morning sky. 

Mars is in Leo, not very far from the meteor radiant, 
and rises about midnight in the middle of the month. 
and is steadily brightening toward his opposition next 
February. 

Jupiter is evening star in Scorpio, but is so low in 
the west at sunset that he will not be easy to see after 
the middle of the month. 

Saturn is also evening star in Sagittarius, setting 
about an hour and a half later than Jupiter. 

Uranus is in Scorpio near Jupiter, but too near the 
sun to be visible. 

Neptune is in Taurus, invisible to the naked eye. 

THE MOON. 

Full moon occurs on the afternoon of the 6th, last 
quarter on that of the 13th, new moon at the time of 
the eclipse on the 2ist, and first quarter near noon on 
the 29th. The moon is nearest the earth on the 5th 
and most remote on the 17th. She passes Neptune on 
the evening of the 8th, Mars at noon on the 14th, 
Venus on the evening of the 18th, Mercury on that of 
the 2ist, Uranus on the night of the 22d, Jupiter 
near noon of the 23d; and Saturn on the afternoon of 
the 24th. 

Princeton, October 19, 1900. 

CONGRESS OF TRAMWAYS AT PARIS. 

The International Congress of Tramways was held 
at Paris the 10th and 13th of September. It was organ- 
ized under the auspices of the International Union of 
Tramways. A list of questions relating to the most 
important points, most of them to electric traction, 
had been previously sent to the members, and from 
the replies obtained, eleven papers or reports were pre- 
pared by leading specialists. These papers, with the 
diseussions to which they gave rise, are of great value. 
The first paper, read by M. H. Géron, relates to the 
question of tariffs; the second, by M. de Pirch, shows 
the advantages of electric traction, being confined 
mainly to the subject of overhead systems. The results 
obtained have been an increase of traffic, lines and 
passengers ; facility of extension ; diminution of ex- 
penses and increase of profits, lowering of rates, ete. 
A paper read by M. Gunderloch shows the advantages 
and disadvantages of broad and narrow gages. The 
composition of central stations was an instructive pa- 
per by Messrs. Thonet and d’Hoop, treating of the in- 
stallation of dynamos, engines and boilers. Compound 
engine, accumulators, and in some cases gas engines 
are recommended, Systems of current distribution is 
a paper read by M. Van Vioten, in which the usual 
direct current system is recommended for shorter lines, 
while for long lines accumulators may be used at the 
station. Accumulater traction may be used for lines 
of 9 to 12 miles, The polyphase system seems only 
adapted to railroads. M. Fischer-Dick read a paper 
upon the Falk rail-joint, and traction by accumulators 
was considered by Messrs. Broca and Jahannet, of the 
Paris traction companies, giving their experience and 
the deductions to be drawn for or against the system. 
The heating of cars was treated by M. de Burlet, who 
considered stoves, hot air, steam and electric heating, 
ete:- Secondary railroad lines were’ considered by M. 
Ziffer. The methods of rating the power of dynamos 
and electric motors were treated By M. Macloskie. The 
question of brakes for tramways was considered by M. 
Monmerque, including the various forms of hand and 
mechanical brakes. 





ST eee 
THE UNITED STATES NATIONAL MUSEUM. 

The annual report of the condition and progress of 
the National Museum for the yéar ending June 30, 
1898, is made by Charles D.-Waleott, who has charge 
of the United States National Museum, and shows that 
the institution is in.an excellent condition. During the 
fiscal vear there were 441 aceéssions containing upward 
of 450,000 specimens. The total number of specimens 
recorded up to July 1, 1898, exceeds 4.000,000. The at- 
tendance during the year under consideration was less 
than during the previous vear, owing probably to the 
war and the presidential inauguration, which caused a 
large influx of visitors, Since 1881, 3,972,987 persons have 
visited the museum. Prof. Walcott is‘ of the opinion 
that the National Museum should be enlarged at once. 
The present building was erected with a view to giv- 
ing the largest amount of space with the least outlay of 
money, and in this respect it may be considered a suc- 
cess. It is, in fact, searcely inore than a shadow of 
such a massive, dignified and well-finished building 
as should be the home of the great national:collection. 
There is needed at once a spacious, absolutely fire- 
proof building, of several stories, constrfcted of dur- 
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able materials, well lighted, modern in equipment and 
on such a plan that it may be added to as oeceasion 
demands in the future. A site for sucha building is 
already owned by the governwent, and only the new 
structure needs to be provided. The galleries just 
completed have added 16,000 square feet of floor space, 
which will help to a certain extent to relieve the 
crowded condition of the exhibition halls and courts 
below. As an illustration of the present conditions, 
and the necessity for more room, the anthropojogica| 
collection may be cited. If the material now in pos- 
session of the government in this department should 
be properly placed on exhibition, it would occupy the 
entire space of the present museum building. 

In the present structure there is a great deficiency 
in laboratory facilities. Curators and assistants are 
hampered for want of room in which to lay out, ar- 
range, classify, mount, and label specimens. There 
should also be rgoms in which students could bring to- 
gether and compare various series of objects, and have 
at hand books and scientific apparatus. The quarters 
for storage in the present museum building are also 
entirely inadequate. What is needed is a series of 
spacious fireproof basements for the less perishable 
objects and equally spacious dry lofts and rooms for 
those collections and stores which require protection 
from dampness, The present museum building was 
built with the cheapest materials and under the 
cheapest system of construction, so that it gives the 
appearance of a temporary structure and tends to 
cheapen the effect of really good cases and the very 
valuable collections which they contain. 

The head curators, curators, assistant curators and 
aids constituting the scientific staff of the National 
Museum number in all sixty-three persons and of these 
only twenty-six are compensated, the remainder serving 
gratuitously, being for the most part connected with 
other Bureaus of the Government. Mr. Walcott says 
truly that the system of honorary curatorship, while 
admirable within restricted limits, is a disadvantage 
when carried to the present extent. Such a system 
has a disintegrating effect upon the organization, as 
the men are not entirely at the command of adminis- 
trative officers, and are not obliged to serve at definite 
hours or under the ordinary restrictions of paid cura- 
tors. The number of honorary officers should be re- 
duced by the substitation of a larger number of sala- 
ried officers. 

The National Museum has at present no regular fand 
for the acquisition of collections, and can only wake 
purchases from a contingent fund, which rarely ex- 
ceeds $8,000 or $4,000. For this reason, every year 
valuable collections which should be in the hands of 
the government are sold abroad or to municipal 
museums, or pass into the hands of private citizens. 
The American Museum of Natural History annually 
expends $60,000 for the increase of its collections, and 
the Field Columbian Museum, in Chicago, has spent 
for collections during the last five years $419,000. 

The floor space is far less than the American Museum 
of Natural History. The space on the ground floor is 
140,625 square feet, and that in the gallery 16,000 square 
feet, and the exhibition space is 96,000 squure feet. The 
total cost of the building was $315,400, The American 
Museum of Natural History, on the other hand, has 
294,000 square feet of floor space, of which 196,000 is 
given up to exhibition space. The total cost of the 
American Museum to date, including the completion 
of the new wings, is $3,559,470, and the income for the 
present year is approximately $185,000. The National 
Museum requires buildings whieh. will give at least 
300,000 square feet of increased accommodation at once, 
which with the present museum space, which could be 
devoted to the Department of Anthropology, would 
make in all 400,000 square feet. With suitable build- 
ings provided, the immediate development of the 
National Museum into one of the great museums of 
the world may be looked for. 
Ee 

HOW RUSSIA CORNERS SUGAR, 

In an interesting article on this subject a writer in a 
recent Fortnightly Review says that each year the 
Minister of Finance fixes the amount of sugar which 
shall be produced inthe empire and sets the price at 
which it shall be sold. The average domestic consump- 
tion is about 1,000,000,000 pounds. This is announced 
as the legal limit of production which shall be put upon 
the market during the vear. In addition to this, it is 
allowed to manufacture 180,000,000 pounds more, which 
is placed in storage. The 1,000,000,000 pounds, as it is 
sold, pays an excise tax of 244 cents apound. If at any 
time through increased demand sugar becomes worth 
more than the price fixed by the government, the 
180,000,000 pounds in reserve are allowed to reach the 
market free of excise duty. If this does not supply the 
market at the legal price, the covernment itself will 
buy from foreign countries enough sugar to supply the 
need for a bear influence upon the price. This has 
been done by Russia twice daring the past ten years. 
This system, of course, precludes any export business 
in sugar, but the Russian government does not believe 
that the exporting of sugar from Russia can be made 
profitable or advisable, so it does not encourage it, 
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OPERATING TABLE FOR HORSES. 


1 horse to a surgical operation has always 


A NEW 
To subject 
been a task which has required the utmost skill and 


unremitting care of the veterinary surgeon in charge 


of the case. Uf 


tp 


the most imperative essential 


course, 


toward the act ishinent of a successful operation 
is that the patient should be completely under the con 
this the animal 


dose of 


trol of the surgeon, and to attain end 


generally subjected to a some anwmsthetic. 
But even before this can be accomplished the animal 


uust be secured, so that it can offer but slight opposi- 


tion. H 


been a difficult matter, owing to the animal’s strength 


therto, the securing of a horse has always 


and unwieldy proportions. The modus operandi gen 
erally employed to bring a horse to the ground is that 
known as casting. The animal is led to a position be- 

His legs are then hobbled and he 


The 


The animal is 


side a bed of straw 


s thrown over sideways by sheer physical force. 


objections To tnis process are obvious 
sudden fall, and consequently 
best of its ability, often 


Very often, too, 


often frightened by the 


" ‘ 
piunges avd Kicks to the 


severely injuring itself by so doing. 


bones are broke! DY the fall 


We present rations of a device which enables 


ust 


even the most difficult operations t » be performed upon 
a horse with absolute safetv to the animal and with 
the greatest Ase > the surgeor his device is the in- 


Mr. J. A. W. Dollar, the known veter 
f New Bond Street. London 


The general design of the operating tabie can be 


vention of 


nary surgeon < 


ensive ym our illustrations, It 


compre! 


‘ y consist f a massive iron framework of suf- 


ficient dimensions to admit a horse being placed ine 
side. T 
iS tl-! nae 
‘an be turned round in either direction as required. 
Phe two standards upon which this rotates are 
rth and surrounded by masses of con- 


iis framework, which weighs about 784 pounds, 


i upon a central horizontal axis, so that it 


frame 


Funk Into tue ea 
‘rete weighing about five tons, so that absolute rigidity 


+ 2 


rer 
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is so gradual that the animal can scarcely perceive it, 
and should it become at all restive, ite-straggles are 
limited and ineffective. The frame is then revolved, 
without the slightest shock, in either direction, accord- 
ing tothe desire of the operator. If necessary, the 
horse can beturned completely upside down. By 
means of this table every part of the horse’s body is 
rendered accessible. 
- ++. 

4 London Batilway Controlled by 

A few weeks ago it was rumored in London that Mr. 
Charles T. Yerkes, the well-known railway magnate, 
had arrived in London, and proposed to intersect the 
whole of the metropolis with street railways, somewhat 
siwilar to those with whicb the priacipal cities of this 
country are equipped. The scheme was entirely dis- 
credited on all sides as absolutely impossible, owing to 
the fact that it would not receive Parliamentary sanc- 
tion. Nothing more was heard regarding the matter 
from either party, but now it appears that Mr. 
Yerkes’ scheme is no more than a revival of a railway 
that was projected and sanctioned by Parliament in 
1893, but which, for some reason or other, was never 
earried out, This railway, which was designated the 
Charing. Cross, Euston ana Hampstead Railway, pro- 
posed to establish communication between the South- 
Eastern Railway Company’s terminus at Charing Cross 
and that of the London and North-Western Railway 
at Euston, and then to proceed on to Hampstead, 
thus giving this suburb direct and rapid connection 
with the Strand and the West End. The railway, 
which was to be 444 miles in total length, was to run 
through two tunnels, somewhat similar to that of 
the new electric railway. The authorized capital of 
the company was $8,880,000 in $50 shares and $2,960,- 
000 in loans. From the first the scheme was unsup- 
ported. It was proposed to work it by electricity, and 
if it had been constructed, it would have been the first 
electrically equipped railway in London, but at that 
time the enormous possibilities 
of electricity as a motive power 
were but little known, and the 
majority of investors regarded 
the scheme as little more than 
the fertile conception of an im- 
aginative brain, notwithstand- 
ing the fact that the directorate 
included one of the foremost 
electrical engineers of the coun- 


Americans, 


try—Sir David Salomons. So 
affairs drifted on, and the com- 
pany, although they had not 


started the work, still remained 
in existence. Mr. Yerkes was 
not slow to recognize the vast 
possibilities that lay before such 
a line, and how extensively it 
would be appreciated. The old 
board of directors who were con- 
trolling the original scheme re- 
tired, and a new directorate has 
been composed. 

—_ : Operations will be soon com- 
. menced upon the work. The 
lines will follow somewhat in the 








TABLE INVERTED. 


The 


table consists of two powerful end- 


and stability of the whole structure are assured. 


body of the 


main 
on connected at the top by a 


nieces ehannel sect 


stout |l-beam. These are connected at the sides and 


bottom by strong iron rods. The bars at the sides are 


made movable, so that they can be opened outward to 


admit the horse into the frame. 

he animal's head is thrust into the front end piece 

which are padded so that no 
This 
On the back end-piece are 

by which 


of the frame, the sides of 


injury may be inflicted front carries attach- 


ments for the eollar ropes. 


mijasted the crank arms, gear wheels, ete., 


its movable parts are controlled. The 


the machine and 
f the frame to any position is actuated by a 
that 


horse ean be rotated with the slightest effort. 


swinging 


lever, and so beautifully is the machine balanced 
a heavy 


The 
strong head collar supplied with two stout cords 


horse before entering the frame is fitted with a 
while 
DoOady 8 sec 


round its irely strapped the bed-piece, a 


kind of broad canvas belt which is wrapped round the 


body, the oppver side of which is attached to 


The 


into the 


animals 
a compensation bar. 
fixed 


by means of the collar straps, and the 


two chains depending from 


side bars are firmly secured, the head 
front end-piece 
ibled fo a 


ied to 


Vement of 


feet are ho very stout and heavy iron chain, 


which is attac! a gear on the back end-piece. By 


a slight m this the feet are drawn slightly 
apart and kept from movement 
bar 


mn 
The hanging corm: is so arranged that 


ected to the bed-piece 


ensation 
the two chains which are cont 
on the horse are pulled vertically at botmends, so that 
a regular 
When the horse has been placed in the frame the winch 
back 
horse is lifted a few inches off the ground. 


fension 


# given simultaneously to each chain. 


m the end-piece is turned.and gradually the 


The motion 


lines of the original scheme, and 
it is expected, if nothing un- 
foreseen occurs, that it will be 
completed in two years. The length of the railway 
will be increased to 64¢ wiles, and it is estimated that 
its total cost will be between $15,000,000 and $20,000,- 
000. The engineers are Sir Douglas Fox and Mr. 
W. R. Galbraith. The most noticeable feature of the 
enterprise is that it is 
to be controlled entirety 
by American capitalists. 
It is probably dae to 
this fact that it is not 
creating much interest 
among Londoners, since 
the Baker st.and Water- 
loo Railway, at present 
in course of construc- 
tion and rapidly near- 
ing cowpletion, will cov- 
er somewhat the same 
ground, while the other 
scheme, described in the 
SCIENTIFIC AMERICAN 
a few weeks ago, is also 
receiving the support of 
English investors. 

SS en 
The Imperial Tombs 

at Speyer. 

The opening of the 
Imperial Tombs in 
Cathedral, in 
the Bavarian Pfalz, was 
begun on August 17, 
in order to see what 
historical relics were 
left after the rifling of 


Speyer 


NovEMBER 3, 1900 


the tombs. by the French in 1680 and at the time 
of the Revolation.: The cathedral at Speyer was 
founded in 1030 and built immediately afterward. 
There were buried there eight German emperors— 





OPERATING TABLE IN THE VERTICAL POSITION, 
READY TO RECEIVE THE HORSE. 


Conrad II., Henry III, Henry IV., Henry V., Rudolph 
of Hapsburg, Philip of Suabia, Adolph of Nassau, 
and Albrecht of Austria, who was murdered by Johann 
the parricide—and three empresses and a princess— 
Beatrice, the wife of the Emperor Frederick Barba- 
rossa, with her little daughter, Agnes Gisela, the wife 
of Conrad II., and Bertha, the wife of Henry IV.; 
two bishops of Speyer, and an imperial chancellor. 
The definite results up to the present are the 
discovery of the body of the founder of the cathe- 
dral, Conrad II., and that of another emperor not yet 
identitied. A large copper crown was at the head of 
each body, with a cross and three lilies in the front. 
The crown found with another body had the following 
legible inscription: *Gisilla Imperatrix R,” proving 
the remains to be those of the wife of Conrad II. The 
rewains of a figured cloth, with portions of gold edg- 
ing, were alsofound. A lead tablet on the grave of the 
empress gives her birthday as having been on Novem- 
ber 11, 999, which contradicts what has hitherto been 
believed. The bones of Adolph of Nassau are also 
thought to have been found. An oak casket has also 
been found in a large vault containing bones from va- 
rious bodies and a sword. Most probably these are 
the bones which, after the great desecration of 1680, 
are known to have been collected together and buried 
in an oak casket in 1789. Recently another body was 
found in a state of decay, shrouded inacloth. There 
was a copper crown with the body, which is supposed 
to be that of Henry IIL The bones of the Ewperor 
Henry IV. have also been found. The gilded copper 
crown was broken. The clothing has, unfortunately, 
mouldered away, except a few fragments. A beauti- 
ful heavy gold ring was found on the right hand, with 
a large rock erystal, surrounded by three pearls set 
clear in filigree. The workwanship shows Roman 
forms. The grave of Henry V. was also found, 





SHOWS HORSE STRAPPED IN TABLE AND SWUNG OVER UPON HIS SIDE 
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A REVERSIBLE ENGINE OF NOVEL FORM. 

The problem of supplying a simple reversible pe- 
troleam-engine for automobiles and launches has evi- 
dently proved an inexhaustible source of perplexity 
to inventors, if the many motor appliances which have 
been devised for the purpose of dispensing with the 
awkward reversing-gears commonly employed be any 
criterion. An invention has, however, been recently 





A NOVEL REVERSIBLE ENGINE. 


patented by Mr. Herman B. Ogden, of 204 Carroll 
Street, Brooklyn, New York city, which seems to have 
overcome the difficulty encountered, by the provision 
of a simple and ingenious rotary valve. Our illustra- 
tions picture Mr. Ogden’s invention applied to a three- 
cylinder engine in which the exhaust ports are opened 
and closed by reciprocating pistons, and in which the 
inlets are controlled by the novel valve referred to. 

The inlets in question are located at the tops of the 
evlinders so that they cap be placed in communication 
with a valve chamber, containing a valve, C, shown 
sectionally in Fig. 2 and in perspective in Fig. 3. The 
valve, it will be observed, is a cylinder formed with two 
sets of ports, A and B, arranged in a double spiral. 
When the ports are in register with the cylinder inlets, 
the motive agent enters the cylinders. The angles be- 
tween the ports correspond with the angles at which 
the cranks are set, so that the cylindérs are successively 
placed in register with a valve-port. Iu order to secure 
this suecessive registration, the valve is constantly 
turned by means of gearing (shown in Fig. 1) driven 
from the crank-shaft. The gearing is so arranged 
that the valve turns at half the speed of the crank- 
shaft, thereby reducing the wear. 

The valve is arranged not only to rotate, but also 
to slide ; and by weans of this sliding movement the 
engine can be reversed. When it is desired to change 
the direction of the engine’s motion, a shifting lever 
connected with the valve stem is swung over, so as to 
move one set of ports (A, for example) out of register 
with the cylinder-inlets, and the other set of ports (B) 
into register with the inlets, thereby causing the 
motive agent to act upon the crank-shaft in the op- 
posite direction, as shown by the dotted and full lines 
of Fig. 2. 

The inventor states that the engine is reversible at 
any point without danger, even though running at fall 
speed. The motive agent may be steam, gas or com- 
pressed air. Although designed primarily for small 
vessels, the engine can also be used on larger ships, 
since any number of cylinders can be used. Since the 
reversing mechanism is so simple and so easily operated, 
the engine could be used as a steam steering-gear in 
larger ships and could be controlled, when thus em- 
ployed, by a wheel in the pilot house. This rotary 


valve bas a decided advautage over slide valves ; for 
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it cannot bind or clog and enables the engine to de- 
velop more power with less friction. 


tiie pas, 
— —_— 


ELECTRIC LOCOMOTIVE AT THE 
EXHIBITION. 

We illustrate an electric locomotive, intended for 
working a rack railway, as well as on smooth rails, 
shown at Paris by the makers, La Société Suisse, of 
Winterthur. The engine has been constructed 
for the Jourviére et Ouest-Lyonnais Railway, 
Lyons, 

The firm has been occupied for many years 
in the construction of rack-railway locomotives, 
aud has probably made the greater nuwber of 
all such engines in service; they have also 
studied electric locomotives, and availing 





PARIS 


traction, they have already built a considera- 
ble number of electric locomotives, working 
on the Gornergrat, Stanstad-Engelberg, Jung- 
frau, Bex-Ville, and Aigle-Leysen Railways. 
The electric mechanism of these engives has 
for the most part been supplied by Brown, 
Boverie & Company, of Baden, Switzerland. 

The engine we illustrate is one of several con- 
structed to work the traffic of the Western 
Lyons Tramway Company on the steep in- 
clines between the city and the plain of St. 
Just. The engine must be able to haul 28 tons 
up an incline of 1 in 5°2 at a winimum speed of 
five miles an hour. The rack is on the Abt 
system ; current is supplied at 500 volts. 

The rack mechanism is worked by a motor of 
150 horse power running at 700 revolutions per minute. 
The motor, by means of two pinions and two spur 
wheels on two counter-shafts, acts on the two axles of 
the rack wheels. For working on the level, the carry- 
ing wheels are driven direct by two 25 horse power 
motors. On the rack portion of the line ail three mo- 
tors are worked ; on the level the rack gear is, of course, 
thrown out of use. 

The locomotive is fitted with very powerful brakes. 
There are first two screw brakes independent of each 
other, which act on the toothed 


themselves of their experience in steam rack | 
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acts asa dynamo, generating current ; this is not wasted 
in a resistance, but is thrown iuto the main cirenit. 
In order that the tension way be raised sufficiently, 
more current is thrown through the shunt into the 
field magnets. In order that the heavy current gener- 
ated muy not overheat the wachine, great care has 
been taken to maintain efficient ventilation. As the 
motor is shunt-wound, it automatically adjusts the cur- 
rent to the speed, and the speed to the current, so that 
the velocity of descent is very little affected by varia- 
tions in the angle of inclination of the incline. 

The starting and stopping arrangements are very 
simple. The former is effected with minimuni current ; 
all variations of speed are obtained by altering the re- 
sistance in the shunt. One swall handle suffices for 
everything but reversing, for which a special lever is 
provided ; this last is so connected with the regulator 
handle, as we may call it, that the driver can make no 
mistakes, 

Current is taken by three “archets,” or trolleys of 
special construction, which work when nearly horizon- 
tal or nearly vertical. This is rendered necessary by 
the circumstance that out in the open the line wires 
are some 19 feet above the level of the rails, while in 
the tunnels they are close to the roof of the vehicles, 

The locomotive is furnished with various pieces of 
apparatus, such as a lightning arrester, fuses, and volt 
and awpere A safety apparatus is provided 
which cousists of a solenoid which carries an arma- 
ture of soft iron ; when this drops through failure of 
current, the brakes are applied and at the same time 
the safety switch is thrown, so that should there be a 
sudden return of current in the circuit, no damage may 
be caused by what has been termed electric momen- 
tum, which, as is but too weil known, throws up the 
voltage enormously for a moment, 

The lighting of the train is, of course, electrical.— 
The Engineer. 


mecers, 


— oe 
A SIMPLE SULKY ATTACHMENT FOR HARROWS. 

A sulky attachment for harrows so constructed that 
it can be turned frow side to side, as occasion may de- 
wand, without influencing the harrow is a new inven- 





driving wheels ; secondly, a simi- 
lar brake acting on the carrying 
wheels; and, lastly, an auto- 
matic brake, which is thrown 
into action whenever the waxi- 
mui speed allowed is exceeded, 
or whenever the electric current 
is brcken by any cause what- 
ever. The square tank, seen 
above the engine, is intended to 
carry water to keep the brakes | 
cool. 

The principal dimensions of 
the locomotive are as follows : 





Gage.............. 3 feet 344 inches 
Diameter of rack 

driving wheels.. 1 “ 1k, “ 
Carrying driving 


wheels .......... 2° % * 
Speed, miles per 
hour......... .. 
Weight of engine ..12 tons. 
Total of base - o 
Revolutions per minute of adhesion 
motors, 300 
The mechanism is _ inclosed 


in a wooden case, not seen in our engraving, provided 
with plate glass panes, so that the driver can at all 
times see it at work. The two motors for the carrying 
wheels are of the usual four-pole type, series-wound. 
They are placed between the wheels, They develop 
together 50 horse power when the machine is running 
at 9 kilometers per hour, and the torque is then not 
sufficient to slip the wheels. 

The principal motor will work up to 200 horse power. 
It is shunt-wound. The armature is of copper bars, 
connected in series, 
carried in notched 
soft iron plates. To 
provide for the 
rough usage and 
high speed, the bars 
are very carefully se- 
cured by weans of 
wedges of insulating 
material, which serve 
te interlock the bars 
with the iron plates. 
The motor is placed 
inside the vehicle, 
but it is not covered 
up, because it was 
deemed necessary to 
keep it cool, so that 
it has been left as 
open to the air as 
possible. 

When the train is 
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descending the 
incline, the motor 








THE HOWARD-WAITE SULKY ATTACHMENT FOR HARROWS. 


tion, for which patents, controlled by the Howard & 
Waite Company of Biunt, South Dakota, have been 
taken out, 

The attachment consists of a single broad-tired wheel 
held in a U-hanger, to the upper portion of which a 
To the lower ends of the hanger con- 

pivoted which are pivotally 
Braces pivotally join the con- 
is evident that by 


yoke is pivoted. 

necting-rods are 
secured to the harrow. 
necting-rods with the yoke. It 
reason of this construction the wheel can be turned to 
the right or to the left without moving the harrow, and 
that the pivotal connection of the rocking yoke with 
the hanger and with the connecting-rods and braces 
permits the harrow to ride over uneven places without 
interrupting the continuous action of the harrow- 


also 


teeth. 

The driver of the harrow takes his position over the 
wheel in aspring-seat. The implement can be drawn 
either by a team or by a single horse, with slight mod- 
ifications in the structure of the forward portion of the 
attachment. It is evident that the invention can be 
applied to any harrow. 


>-+t-— 





Spontaneous Combustion of Hay. 


The question of the spontaneous combustion of hay 
has recently been investigated by one of the officials of 
the Weather Bureau, who states that fermentation 
within moist hay may raise the teu: perature to 374° F., 
at which temperature clover hay will iguite. The best 
preventive to spontaneous combustion is a rapid and 
complete ventilation by which the oxidization and fer- 
menting substances are kept cooled down below the 
point of ignition. 
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THE FRENCH CRUISERS “CECILLE” AND “SUCHET” 
AT NEW YORK, 

New York city bas just been favored with a visit 

he best cruisers o. the French North At- 

The vessels anchored in the Hudson 


from two of 
lantic Squadron. 
River, near Thirty-fourth Street, and attracted not a 
little attention from the citizens of New York, to whom 
the long, projecting, ram bow and the tumble-home 
sides of the two vessels were a forcible reminder of the 
notable gathering of foreign warships in our harbor in 
1893 in connection with the Columbian Naval Parade. 
By the courtesy of Rear-Adwiral Richard we are en- 
abled to present the accompanying photographs of the 

which show a deck view from 
the broadside guns, being taken 


vessels, tue two views 

the bridge and one of 

aboard the Adwiral’s own flagship 
These two cruisers being of the same class, but built 


** Cecilie.” 


at different periods (there being an interval of five 
years between them), represent to acertain extent the 
progress of ideas and construction in the French navy 
during the period 1888 to 1893. The tendency to in 
seen in the fact that while the 
has a speed of 19 knots, the 
It was during 


crease the speed is 


** Ceeille,” the earlier boat 


“Suchet” is credited with 20°4 knots 
this period, moreover, that the rapid-fire system was in- 


troduced, and its effect is seen in the lessening of the 


total number of guns earried, the “ Cecille” having 
eighteen rifles, while the “Suchet ” has less than half 
that number [be guns of the “ Cecille” originally 


were ali of the slow- firing type, although the eight 64- 
inch guns on the 
to the rapid-fire 
ships are as foilows: 
** CECILLE I'he “ Cecille” 

straction and weasures 378 feet 9 inches io length over 
all, 49 feet 
dranght. 


main deck have now been converted 
system. The particulars of the two 


is of iron and steel con- 


83 inches in beam and 19 feet 9 inches in 
by twin-screw engines of 


Her 


displacement is 6,053 tons, and when she is at her mean 


She is propelled 
10,200 horse power at a speed of 19 knots an hour. 
draught she carries a normal coal supply of 940 tons. 
She 
is of the protected as disiunguished from the armored 


Her full complement of officers and crew is 486. 


type, reliance for keeping out projectiles being placed 
upon a curved deck of 4inch armor. The arwament 
of the ** Cecilie” is numerous, and even for the 
day in which she was launched was extremely power- 
ful. 
main deck there are eight 64-inch rapid-fire guns, six 
of them carried in the broadside, while 
one is placed forward in the bows firing through a gun 
the other is 


very 
The guns are distributed on two decks; on the 
sponsons OD 


port immediately above the ram, and 
placed aft on the quarter-deck to act as a stern chaser. 
On the gan deek below is arranged a powerful battery 


There are 


of ten 55-inch guns mounted in broadside. 
also six 6 pounders and fourteen machine guns, dis- 
tributed on the bridges and in the fighting tops. The 
When the 
” was launched, she carried a full set of yards 
the last of the French 
thus equipped ; but during her recon- 


vessel is provided with four torpedo tubes. 
** Ceciile 
ou her masts and was one of 
cruisers to be 
struction the topmasts and topgallant masts were re- 
woved and short pole masts for signaling purposes 
took their place. While the alteration has served to 
conform the * Ceeille” to modern ideas, it has stripped 
her of mach of her handsome appearance. 
‘—Although the “Suchet” is classed like 
ship as a second-class cruiser, she’ is~not 
much wore than half With a length of 318 
feet, a beam of 43 feet 6 inches and adraught of 17 feet 


6 inches, she has a displacement of 3,500 tons; she has 


“ SUCHE’ 
Sister 


her 


as large. 


twin-screw engines of 9,000 horse power which gave her 
on her trial a speed of 20°4 knots. Her normal coal sup- 
ply is 480 tons, and she has a complement of 246 officers 
protected deck has a waximum thick- 

Although this armor is 25 per cent less 


and wen, The 
ness of 3 inches 
than that of the “Cecille,” it is probably of equal resist- 
ing power, owing to the fact of the armor being of a 
The armament consists of four 


five years’ iater dats 


6‘4-inch guns on the deck above, one being used as a 
another as a stern chaser, and the other 
the 
was built at Toulon, and her design and 
taken as 
work of a wodern French naval dockyard 

2>-+e- > 


DOW chaser, 


two being mounted in broadside. 


The 


construction 


sponsous on 
‘Suchet 
the best 


may be representing 


Anniversary of the Submarine Cable, 
The 28th of August was the 50th anniversary of the 
first submarine cable. In 1850, upon this date, the first 
message Was transtuitted between France and England 


by the short section of eable laid between Dover and 


Cape Grisnez he promoter of the first submarine 
eable was Jacob Brett. who had obtained the conces- 
sion, in 1846, from King Louis Philippe. This waa 
oufirmed in 1850 and the project was carried out in 
three months, the ‘constructor being the engineer 
Chariton Wollaston. The first cable was, however, of 
short daration, as the next year a Boulogne fisherman 


brought up a part of 


it, thinking that it 


the cable with his nets and cut 
The Freneh 
coucession, and as the 
had the 
skeptics, a company was tormed in 1851 which laid a new 
cable ; this was subsequently purchased by the Kng- 


Was Aa sea-serpent. 


government then gave a new 


new submarine telegraphs now convinced 
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lish goverument, The first cable had a length of 25 
nautical miles. The wire was the thickness of the 
little finger and weighed 440 pounds per mile ; a series 
of lead weights attached every sixteenth of a wile held 
it in suspension at a maximum depth of 60 yards below 
the surface. The Birmingbam factory which supplied 
the cable could only deliver the wire in sections of 200 
yards, this being in marked contrast with the 200-mile 
lengths which are produced to-day. The transatlantic 
cable was laid at a later date. 

— + o> 
A Seaboard Line for the Iron and Steel 
Carrying Trade, 

BY WM. GILBERT IRWIN. 

Just now the project of Pittsburg iron and steel 
wanufacturers to build a trank line to the Atlantic 
seaboard, in order to establish independent rail con- 
nections with Pittsburg, Chicago and St. Louis, is re- 
ceiving serious attention in railroad circles. In the 
coustruction and highly successful operation of the 
new Bessemer road, the Carnegie Steel Compauy has 
given an exhibition of the possibilities along this line 
for the big manufacturers. Since that time there never 
have been any difficulties in the watter of ore trauspor- 
tation, and while the Carnegie Compaaoy has many ad- 
vantayes through the operation of their ownjline, other 
wanufacturers have been able to obtain very satisfac- 
tory rates since that road has been in operation. 

Just at this time the foreign markets are the object 
of all the big iron and steel mwauufacturers, and there 
is an unprecedented demand for our products abroad. 
It is in this export trade that the freight rates are felt, 
and in order to successfully compete with foreign 
manufacturers, who have so much the advantage in 
the way of distance, economy in the cost of shipment 
has become necessary. The present freight rates on iron 
aud steel articles, such as plates, bars, channels and 
beaws, pipe and other commodities, is $4.03 per gross 
ton from Pittsburg to New York. Billets are sent to 
the same place for $2.90 per gross ton. The manufac- 
turers have demanded a uniform rate of $2 per gross 
ton, and with such concessions they have figured that 
they will be successful in conquering the export trade 
of the world. As it now is, the manufacturers of the 
Pittsburg district claim that they are offered large 
orders for export steel that they are unable to figure 
on because of the excessive rates to the seaboard. They 
claim that freight rates are higher at present than they 
were twenty years ago, when steel was selling for four 
times the price now current. ‘ They protest that in the 
mean while the cost of railroad operation has been enor- 
mously reduced, and that while the average freight 
rates have been reduced the charges from Pittsburg are 
higher than they were wany years ago. In fact, they 
claim an unjust discrimination against Pittsburg. 

The Pittsburg wanufacturers assert that steel is 
no harder to handle than other commodities, that the 


ears are loaded to their full capacity. 
it costs more to build a box car to haul grain than it 
does to construct a gondola to carry steel, and that 
when a grain car is wrecked it means a loss of $1,500, 
while in the case of a car of steel the product can be 
placed in another car and harried to its destination. 
It is also pointed out by the Pittsburg manufacturers 
that the rate from Buffalo to New York by the Erie 
Canal is only five cents per hundred, while that from 
Cleveland is only three cents more. Some Pittsburg 
exporters, by taking advantage of the roundabout way 
and paying the local rate of eleven and a half cents 
from Pittsburg to Buffalo, have been able to save one 
and one-half cents per hundred over what they would 
be required to pay on a direct all-rail haul to the sea 
coast. The regular summer rate was withheld this 
summer, in Which fact the manufacturers have another 
eause for complaint. Summer rates have been cus- 
tomarily granted by the railroads in order to secure the 
trade of lake cities in competition with low-priced 
water hauls, and also to protect the shipper in the dis- 
tricts in which no water transportation is available. 

Another reason given by the manufacturers why 
rates to the seaboard should be low is the high ocean 
rates now in foree. The heavy inroads made on the 
merchant marine, first by the English government to 
secure transports for the Boer war and now the heavy 
demands made by the Powers for use or reserve in 
China, have taken many vessels out of the service from 
New York, Philadephia, Baltimore and Boston to 
European ports. It is also pointed out that five vears 
ago, when steel was selling for twice the figure now re- 
ceived, the rates were only $2.40 per gross ton. It is the 
claim of the manufacturers, and seemingly a just one, 
that Pittsburg above all other cities needs the foster- 
ing influence and protection of the railroads. Fuel is 
yearly, owing to the progress of engineering science, 
becoming less important, and its costs are being yearly 
reduced by invention and improved methods. 

In view of these conditions there have been several 
conferences between the manufacturers and the traffic 
wanagers, and as a result the manufactarers have come 
to the belief that no aid will be extended tothem. At 
a joint meeting held last month, the representatives of 


Pittsburg manufacturing concerns which pay an ag- 


gregate of $100,000,000 were present, The result was 


They claim that . 
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far from satisfactory, and now Pittsburg manufac 
turers can see relief only in a great trunk line from 
Pittsburg to the seaboard with western connections. 
They have estimated that $30,000,000 will easily build 
all the trackage needed, and this sum only represents 
five per cent of the $600,000,000 invested in Pittsburg 
industrial concerns. 

The manufacturers seem to agree that the Philadel- 
phia & Reading, which has terminal facilities in Phil- 
adelphia superior to the Pennsylvania or B. & O., is the 
line to make the nucleus for the seaboard line. The 
plans are to use the Bessemer & Lake Erie road of the 
Carnegie Company to a point near Unity, where the old 
Calvin Brice system crossed the Bessemer line. From 
this point the new line would follow anatural divide 
up the Kiskiminetas and across the country to Me- 
haffey. The west branch of the Susquehanna would 
then be followed to Williamsport, where the Philadel- 
phia & Reading road would be reached. The line to 
be thus built would have a length of one hundred 
and sixty miles and would cost about $50,000 per wile, 
or between $8,000,000 and $10,000,000 for the great link. 
The plans of the wanufacturers would be to obtain 
possession of the new road now being built up the west 
branch of the Susquehanna. The average grade of 
this line would be below one per cent. The Union 
road of the Carnegie Cuiapany, the Monongahela con- 
necting road of Jones & Laughlin, the McKeesport 
connecting road and other lines about Pittsburg would 
make a complete terminal chain of the Monongahela 
Valley, and a system of boat lighterage on the rivers 
wouid give a most comprehensive and perfect terwmin- 
al in Pittsburg. 

Just now the Lake Erie and Ohio River Ship Canal, 
which is toconnect Pittsburg with Lake Erie, is receiv- 
ing much attention. The American Steel and Wire 
Company is constructing a line of boats which will be 
used on the Great Lakes during the summer as ore 
carriers, and in the fall they will be sent across the At- 
lantic with steel for Europe and will be used regularly 
in the export trade on the Atlantic during the winter. 
With the coustruction of the canal, it will be possible 
for two or three thousand ton boats to make the trip 
to Europe by the Great Lakes, and thus the question 
of freight on foreign shipments frow the mills of Pitts- 
burg would be solved. But jast now the matter of 
securing independent rail connections with the sea- 
board is the question uppermost in the minds of Pitts- 
burg wanufacturers, and the near future is certain to 
see some interesting developments in railroad affairs 
so far as Pittsburg is concerned. 

——— - ; +? — 
Automobile News, 

The Cooke Locomotive Works, of Paterson, N. J., 
have just finished a heavy motor wagon on the Thorny- 
croft plan. 


An interesting automobile suit was tried at Hacken- 
sack, N. J., where J. L. Guyre sued Dr. W. L. Vroom, 
of Ridgewood, for damages from a runaway, said to 
have been caused by the latter’s automobile, and re- 
sulting in the death of the plaintiff's wife, says The 
Western Electrician. Dr, Vroom’s testimony was that 
the horse was frightened and turned when 275 feet 
away from the automobile, which he stopped upon see- 
ing that the animal was afraid. He said that he had 
the wachine under perfect control, and gave an exhi- 
bition in front of the court-house to show the court 
and jury his ability to handle it. During the trial 
Justice Dixon said: “If the automobile occasionally 
or exceptionally frightens horses, that would not make 
it a nuisanee. In order to make it a nuisance, its com- 
mon effect must substantially interfere with the people 
who drive horses along the highway.” After being 
out a few minutes the jury returned for further instruc- 
tions on one point, at the same time informing the 
court that it had agreed that the automobile was not a 
nuisance, 


A large English constructor, J. Fowler, of Leeds, has 
recently furnished to the British government an 
armored automobile train, consisting of a number of 
ears towed by a road locomotive. This is the first of a 
series which is to be constructed upon the same prin- 
ciple ; it will no doubt be of great service in the army. 
The first train has been tried in England not long 
since, and has proved satisfactory ; it can mount a 10 
per cent grade when heavily loaded. The engine car- 
ries a windlass mounted upon it, and, if necessary, can 
mount the grade alone and then pull the train up the 
grade by means of a rope. The locomotive is of the 
usual road-engine type ; it draws three or four cars. 
Both locomotive and cars are protected by special 
plates to resist balls or bursting shells. Each of the 
cars is arranged to carry a howitzer or a machine guo 
of about 3 inches, or to transport men, ammunition, or 
provisions, The armor plating is built separately and 
may be taken off in sections to allow inspection or re- 
pairs. The speed is from 2 to 6 miles per hour. The 


locomotive has a set of transmission gearing by which 
three different speeds may be obtained. The water 
reservoir has sufficient capacity for a distance of 10 to 
15 miles. The engineer is well protected and has at 
band all the levers and valves for operating. 

















NOVEMBER 3, 1900. 


Science Notes. 
A new diamond field has been found forty-two miles 
from Griquatown in Cape Colony. 


There has been a third trial of Zeppelin’s airship, 
which took place on October 21. It ascended at five 
o’clock in the afternoon, and after rising 900 feet it de- 
seribed a circle and then woved to the eastward and 
performed various evolutions to sbow that it was un- 
der full control. It then turned and went three wiles 
tothe south and afterward returned and descended. 
There was not the slightest hitch during the trial. 


It has been considered until recently that it was 
almost impossible to produce cheese from pasteurized 
milk, but a short time ago a chemist of Stockholm sue- 
ceeded in effecting a preparation that solved the diffi- 
culties. Owing to this discovery, the product of which 
has been nawed “caseol,” palatable and nourishing 
cheese, free of tubercular bacili, can now be made 
from pasteurized skimmed wilk. This preparation has, 
moreover, the excellent quality of rendering cheese 
more digestible. Several dairies in London have made 
experiments with **caseol” with the same favorable 
result. 

Mr. Evelyn B. Baldwin is making preparations for a 
Polar expedition, the objective point being, of course, 
the North Pole. He is being backed in his enterprise 
by Mr. William Ziegler, of New York. The expedition 
will start next summer, and it is expected that two 
ships will be equipped in order that one wight remain 
behind while the other returns south for fresh sup- 
plies. By this plan the ship remaining in the Aretic 
eould be used for headquarters of land expeditions. It 
is probable that the vessels will be specially con- 
structed like the * Fram.” Mr. Baldwin was with the 
Peary expedition of 1893-94, and spent the winter of 
1898-99 in Franz Josef Land, as a member of the Well- 
ian expedition. 

The selection of names for the Hall of Fame on Uni- 
versity Heights, New York city, includes a number of 
inventors and scientists. Among them are Benjamin 
Frankliu, Robert Fulton, 8. F. B. Morse, Eli Whitney, 
Peter Cooper, Elias Howe(?) Asa Gray, ete. There 
were ninety-seven judges, and the names given are 
from the first thirty. The order of precedence and the 
full list was as follows: George Washington, Abraham 
Lincoln, Daniel Webster, Benjamin Franklin, Ulysses 
S. Grant, John Marshall, Thomas Jefferson, Ralph 
Waldo Emerson, Henry W. Longfellow, Robert Ful- 
ton, Washington Irving, Jonathan Edwards, Samuel 
F. B. Morse, David G. Farragut, Henry Clay, George 
Peabody, Nathaniel Hawthorne, Robert E. Lee, Peter 
Cooper, Horace Mann, Eli Whitney, Henry Ward 
Beecher, James Kent, Joseph Story, Johu Adams, 
William Ellery Channing, John J. Audubon, Elias 
Howe (?) Gilbert Stuart, Asa Gray. 


The problem of supplying ink wells for schools, in- 
surance offices, banks, ete., is much more complicated 
than might be at first supposed. If each employe 
till his own ink well, bottles of ink are broken, dis- 
figuring property. A writer in Science and Industry 
describes an ingenious plan for distributing ink. It 
consists of a wooden earrier with four partitions, a 
handle and two little projecting shelves for supporting 
the inkstands. Three bottles of ink are put in the 
carrier, and a large tumbler is put in the fourth space 
to take the dregs. Each bottle has a combination 
stopper and pump, which consists of a rubber bulb at- 
tached to the stopper. When'the bulb is pressed, the 
air forces the ink up through the tabe and ejects it 
into the ink-well. The’ ink’ never drops from the 
nozzle after filling the inkstatrds, for the moment the 
hand is removed, the ink in'the nozzle and tube drains 
back to the bottle, air beitfg sucked in through the 
nozzle to take its place. Red, black, and copying ink 
is regularly kept in the carrier. 


The new National Museum at Munich is one of the 
most interesting in Europe. The problem of arrange- 
went was a most complicated one, and the difficulties 
have been solved in an admirable manner. The build- 
ing cost about a million dollars, and contains a hundred 
roows. The objects are shown, as they should be, in 
comparatively small galleries. The leading principle 
is that the ground floor should show, in strict ehrono- 
logical order, Bavarian life of different epochs, from 
the little cireular room which in its architecture and 
its contents recalls the tenth and earlier centuries down 
to the blue and gold magnificence of the late King 
Louis. In the earlier rooms the sense of architectural 
evolution is greatly helped by the fact that the 
various castles of the Bavarian crown have con 
tributed ceilings, windows, wainseots, etc., and in 
some cases the rooms have been planned specially 
to receive these. The museum contains an almost 
endiess number of specimens, large and small, of do- 
mestic art of the country in all ages ; of wardrobes, 
caskets, iron utensils, beds, tables and chairs, the sup- 
ply seems inexhaustible, and nearly all of them are in 
their original state. The Bavarian Museum neglects 
nothing which is of any historical interest, and is, in 
consequence, one of the iuost cowplete of its kind to be 
found in Europe, 


Scientific American, 


Engineering Notes, 

Glass factories in Germany now number 400, and the 
works give employment to 35,000 men. 

The new waiting room of the Grand Central station 
has been opened to the public, and it is one of the 
finest rooms of the kind in the country. 

The great Galerie des Machines is to be cleared away 
after the Paris Exposition. It is so large that it can- 
not be readily utilized for exhibition or other pur- 
poses. 

A spiral chimney, 150 feet high, has been built near 
Bradford, England. The chiwney is square in cross-sec 
tion, and each layer of brick is shifted three-sixteentls 
of an inch out of place, thus giving a peculiar twist to 
each side of the stack. 


The Gas Committee of the Manchester City Council, 


England, has appointed a special subcommittee to con- 
sider and report as to the desirability of recoumending 
the council to purchase acoal mine. Nearly 500,000 
tons of coal or ,canuel are annually carbonized at the 
corporation’s gas works, aud an advance of $1.25 per 
tun on the vew contracts would entail an increased 
annual outlay for the raw material of gas wanufacture 
of $500,000 for the current year. 

The General Society of Mechanics and Tradesmen of 
New York city bas added to its library a department 
of trade catalogues. These will be indexed and filed 
away and will be accessible at all times to those who 
wish to consult theui. This is an excellent idea, and all 
public libraries should do the same, as the information 
which is frequently given in trade catalogues is of the 
utmost importance and represents the very latest prac- 
tice, which cannot be obtained elsewhere. 

The railroad bridge at Galveston has been restored, 
the work being completed twelve days after the storm. 
It was 214 wiles long, and wost of the piles were found 
standing, says The Railroad Gazette, exceptat the draw 
opening, aud where a large vessel was blown against 
the bridge ina storm. Considerable of the waterial 
for the new caps and flooring of the bridge had to be 
delivered on rafts, the track and roadbed having been 
destroyed for about 8 miles north of the termiuus of the 
railroad at the bay. 

A clever engineering feat has recently been accom- 
plished at the Agecroft coal wine, not far from Manches- 
ter. This colliery is the second deepest in England, the 
shaft extendivg to a perpendicular depth of 2,175 feet. 
During the erection of the necessary machinery, three 
immense boilers were lowered down the shaft in a com- 
plete conditicn. This is the first occasion upon which 
boilers have been installed in this manner, since pre- 
viously they have always been sent down the mine in 
pieces and then fitted together. 

According to a German contewporary, artificial slate 
is tin-plate coated with a mixture of finely ground 
natural slate, lampblack, and a solution of water glass, 
The soluble glass solution is prepared by finely powder- 
ing 1 part by weight of solid potash water glass and 1 
part of soda water glass in a mortar and pouring over 
this 12 parts of soft or distilled water ; after boiling 90 
minutes, the water glass dissolves cowpletely. Seven 
parts of slate ground with water to an impalpable 
pulp are mixed with 1 part of lampblack and added to 
the water glass solution ; the rather stiff mass which 
results is brushed upon tin plates previously rough- 
ened with sandstone. 

A diamond circular saw for cutting stone is described 
in London Eugineering, and is said to cut hard sand- 
stone biocks at the rate of five feet per minute. The 
saw has dovetailed recesses in which are fitted steel 
blocks, each containing a diamond. A hole is drilled 
into the block, but stopped before running through. A 
diamond is dropped into the hole, and a steel wire peg 
driven in behindit. The block is then put in an electric 
welding machine, and when it is softened, pressure is 
applied until the diamond is firmly gripped and the 
steel peg is welded into place. The front of the block 
is then filed away until the diamond is exposed, and 
the sides are milled to fit the dovetailed recesses in the 
saw. The positions of the diamonds in the blocks 
vary, so as to enable the saw to clear itself in making 
the cut. 

The Swedish State Railways have recently placed a 
steam ferry at Copenhagen for the purpose of carrying 
on the trade between that port and Malmo. The vessel 
has been constructed at the Kockum Shipyard at 
Malmo and cost. $250,000. The boat is a screw steamer 
268 feet in length by 524¢ feet beam, and is capable 
of steaming 18‘44 knots per hour. The vessel is built 
of stéel; and is an ice breaker, so that she may be 
able to foree her way through the heavy and thick 
ice floes with which the channel is covered during the 
winter. The displacement of the boat when loaded 
with 18 railway ears is 1,600 tons, while she has ac- 
commodation for 900 passengers. There is an exten- 
sive deck, 150 feet by 46 feet broad, amidships. The 
vessel is illuminated with electric light throughout, 
and comfortably appointed. Should this vessel prove 
successful, several other similar type of craft will doubr- 
less be placed upon this service, in order to deal with 
the rapidiy developing traffic between these two places. 
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Electrical Notes. ’ 
A telegraph line has been completed between 
Seattle, Washington, and Skagway, Alaska. 


Some experiments have beeu conducted at St. Paul, 
in which electricity at a pressure of 30,200 volts was 
sent through an underground cable three miles long. 
The highest voltage formerly obtained was 20,000. The 
cable consists of three copper conductors, each being 
inclosed in a paper tabe, the whole incased in leu 
and drawn through vitrified conduits. The cable is a 
part of the system by which the gas light and power 
cowpany will utilize the water power of Apple River, 
Wis., the other 24 miles of wire being overhead. 


An electrically operated interlocking switeh and sig- 
nal plant is to be installed at Sixteenth and Clark 
Streets, Chicago. Electric motors and solenoids will 
be used for switches and signals, The semaphores 
will be operated by electric motors of } horse power, 
while the dwarf switch signais wiil be worked by solen- 
oids. The switches will be thrown by one horse power 
motors. The system is said to work particularly well, 
as bad weather has less effect upon this system than it 
has upou mechanical or electro-pneumatic operated 
plants. 


Marconi has wade many new improvements in wire- 
less telegraphy, and has now dove away with the 
masts in certain of his experiments, He began as long 
ago as last January work on the cylinder plan, and he 
has already telegraphed 60 miles with a cylinder 4 feet 
high, instead of a mast and wire 125 feet high. The 
essential arrangement in working the cylinder plan is 
not greatly different from that of the aerial wire. ‘The 
transmitting instruments are practically the same, a 
battery, induction coil, earth wire, ete., being used. 
The only change in this part of the apparatus is the 
introduction of resistance coils where needed, and an 
arrangewent for sendivg ‘‘tuned” messages. The 
cylinder rests upon a table. Mareoni has devised 
methods by which a number of installations may be 
worked together in the same room or building. 


When a battery of cells is used as a source of elec- 
trie energy, the constant element in the cireuit is the 
E.M.F., while the current depends upon a variety of 
external conditions. The case is reversed on using an 
inuiluence wachine driven at a constant speed, for then 
the mean current is the constant element, while the 
E.M.F. is a dependent variable. ‘This fact has been util- 
ized by M. Toepler for investigating the continuous dis- 
charge in air at atmospheric pressure as dependent upon 
the current. This coutinuous discharge may appear in 
four different forms, viz., glow, brush, brush are, flame 
are. All of these may appear both at the positive and 
negative electrodes, but to simplify matters the author 
takes care nearly to suppress the effects at one elec- 
trode by covering it with a flat bad conductor such as 
aslate. He is thus enabled to study the effects at the 
two electrodes independently,. As a general rule, an 
increase in the current strength brings about a transi- 
tion from the glow tothe brush, and finally to the 
brush are. But this transition is not continuous un 
less the capacity in the circuit is negligible. Otherwise 
the three continuons stages are separated by stages ol 
discontinuous spark discharge ; and as the capacity 
increases, the discontinuous stages encroach until the 
brush are is almost entirely eliminated. Fiually, the 
author deais at length with two forms of natural 
continuous discharge, viz., St. Eimo’s fire and globular 
lightning.—M. Toepler, Ann. der Physik, No. 7, 1900, 


There has just been introduced in the East End of 
London an enterprising system of selling electric light. 
The districts embodied are Poplar, Bromley and Bow, 
three of the busiest aud most thickly populated locali 
ties in London, inhabited by the artisan class. The 
streets in this part of the metropolis have always been 
poorly lighted, but now they have been supplanted by 
large electric are lawps. Altogether 195 are lamps have 
been installed throughout ten miles of streets, but this 
is to be increased in the immediate future. The light 
is to be supplied to the inhabitants at such a low price 
that it will be cheaper for the working classes to avail 
themselves of electricity than the gas for lighting par- 
poses. Then, again, the light is to be installed in the 
dwellings free of cost to the residents, so that actually 
the tenants have only to pay for the amount of elec- 
tricity consumed. This scheme was first projected so 
far back as 1893. The tariff for consuming the light is 
extremely moderate and should recommend the uni- 
versal utilization of this cleaner, cooler, and more 
efficient illaminant. For light consumption it will be 
supplied at 6 cents, 8 cents and 10 cents per unit, while 
for motive power it will be supplied at the purely 
nominal costs of 3 cents and 6 cents per unit. The 
present cost of the gas is 68 cents per 1,000 feet, and as 
about 5 units of electricity is equivalent to 1,000 feet of 
gas, there is a considerable difference between the cost 
of the gas and the electricity. When the installation 
has been completed, 65 miles of streets will be lighted 
by the electric lamps, and the houses corresponding to 
the same area of streets will be in a position to avail 
themselves of the electric light. Tbe installation h 
cost about $500 G00 
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THE RIEDER ELECTRO-ENGRAVING APPARATUS. 

On the first story. of the Gallery of Machiues of the 
Exposition there may be seen, im the German section, 
the first specimen of a very curious apparatus invented 
by Herr J. Rieder, of Leipzig. It is a machine that 
permits of electrically sinking the stee! dies employed 
for striking medals and coins or embossing sheet metal, 
leather, or cardboard. With the ordinary processes, 
the production of such dies requires special skill on the 
part of the artisan, and their net cost is consequently 
very high. So, for a long time, there has been sought 
a wechanical process of manufacture that 
should do away with, or at least reduce the 
manual labor. The object of Herr Rieder’s 
apparatus is to solve the problem by effect- 
ing the progressive corrosion of a plate of 
steel through electroiysis, that is to say, 
through the action of an electro-cheical 
bath. 

The principle of the operation is repre 
sented in the diagram given in the accom 
panvying figure 

The block of plaster (Gipsblock), bearing 
at its upper part a raised impression of the 
figure to be reproduced, is balf immersed in 
a solation of ehloride of ammonium. Up 
on the relief of the block of plaster is placed 
the steel plate (Stahlanode) that it is de- 
sired to engrave Chis plate is connected 


with the positive nole of a source of elec 
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THE CONSTRUCTION OF A 150-TON FLYWHEEL. 

We have already in a previous issue given a;descrip- 
tion of the great power house at Ninety-sixth Street 
and the East River, New York city ; and it will be suf- 
ficient to merely state a few of the leading features of 
this most rewarkable installation, before describing 
the construction of the huge flywheels, one of which 
forms the subject of the accompanying illustra- 
tion. 

The power plant, which occupies an imposing struc- 
ture measuring 279 feet by 200 feet, consists of forty- 





tricity, and consequently constitutes what 
is called the anode The negative pole, or 
cathode, consists of a sheet of copper im- 
mersed in the solution and arranged be 
neath the block of plaster. The electric circuit is 


elosed through the intermediam of the bath of 

oride (elee roiyte), which, as a consequence of 
the porosity of the plaster, soon ascends through 
ecapillarity to the steel plate. As soon as the cur- 
ent is turned on, the chloride is decomposed, and 
the ehlorine that is set free attacks the steel plate at 
the points where it is in contact with the plaster relief. 
I'be chioride of iron thus formed is dissolved and the 
plate is gradualiy hollowed out, Other points of the 
relief come successively into contact with the metal, 
and there is finally obtained a steel mould of the 
plaster model. 

We shall not enter into the details of all the difficul- 
ties met with by Herr Rieder in the application of this 
iugeaious process and whieh he had to surmount in 
order to r@ach the remarkable results obtained with 
his apparatus. It will saffice for us to wake known 
the principle of it. The first experiments showed that 
the steel to be engraved must 


not be applied to the model per 
manuently, since the insoluble 
substances, such as carbon, con 
tained in the metal deposit in 
the form of a black adherent 
powder that wust be periodi- 
To this effect, 
there 's given to the apparatus a 


‘ally removed 


to and fro motion that separates 
the steel from the block of plas- 
ter every twelve seconds and 
replaces it, after the cleaning 
(which is likewise automatic), in 
the mathematically exact posi- 
tion that it previously occupied. 

With the Rieder apparatus, 
the engraving of an 8X12 inch 
steel plate requires about fif 
teen hours, while it often takes 
wore than a wonth to do the 
same work by hand 

The apparatus permits of the 
reproduction of any model of 
plastic material, such as wax, 
plaster or wood, and preserves in 
the mould, with absolute fidelity, 
the most delicate details created 
by the hand of the artist. 

At the Exposition, the opera- 
tion of the apparatas is entirely 
electric, the machine being ac- 
tuated by a motor that receives 
the eurrent from the general 
distribution of electricity. 

Let us add that since the sur- 
veillance of the automatic opera- 
tion is very simple, it is pos- 
sible for one man to run several apparatus at 
onee, and thereby effect a great saving in manual 
labor 

After the operation is finished, it requires but 
a few retonuches executed by the hand of an en- 
graver to remove all the traces left by the plaster 
mwodel 

The fieid of the applications.of this process is very 
vast, since it embraces all the industries that manufac- 
ture orbaments obtained by stamping, and, in the 
first rank, the cardboard, leather and metal indus- 
tries. — LI ldstration. 





eight boilers of the Babcock & Wilcox type, and 
eleven Allis vertical cross-compound condensing direct- 
connected engines, which have a capacity at 50 per 
cent overload of 6,600 horse power each, making a total 
eapacity for the whole engine room of about 70,000 
horse power. The engines are set up in two parallel 
rows, which extend the full length of the engine room, 
one row containing five units and the other six. The 
high-pressure cylinders are 46 inches in diameter, the 
low-pressure 86, and the common stroke is 60 inches. 
The engines are run ordinarily at a speed of ‘75 revo- 
lutions per minute, at which the piston speed is 750 
feet per winute, All the wearing parts are of very 
liberal proportions. Thus, the main bearings are 34 
iuches in diameter by 66 inches in length, and the 
crossheads and crank pins measure 14 by 14 inches. 
Each engine is. direect-connected te a’ ¢hree-phase 
generator whose normal capacity is 3,500 kilowatts, 
Current is transmitted to the substations at a pressure 


———— a 


TURNING THE RIM OF A 150 TON FLYWHEEL. 


of 6,600 volts. Between the engine and the generator 
is a massive flywheel weighing 150 tons, 

On account of their great size and weight, consider- 
able interest attaches to these flywheels, and there are 
certain novel features in their construction and the 
way in which the massive rims were built up and fin- 
ally trued ap to form. Each wheel was cast in ten 
sections, each section consisting of an arm and a rim. 
The arms are bolted to the hubs, and the rim segments 
are connected by heavy links of steel, 5 inches deep 
by 10 inches wide, which were shrunk on in suitable 
recesses formed in the rim. After the wheel was 





METHOD OF ELECTRO-ENGRAVING AND SAMPLE OF WORK. 
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erected, the cast steel rim, which is 29 inches in depth 
by 10 inches in width,,was widened out by building 
up on each side of it ,eight circles of 14% inch steel 
plates which were riveted on with 3-inch steel rivets, 
When the riveting was complete, the rim was in a 
necessarily rough condition, and it was turned to 
shape by means of a special lathe driven by a port- 
able electric motor. A heavy bed plate (see engrav- 
ing), which surrounded the rim on three sides, was 
bolted to the floor of the engine room. On this was 
placed a lathe-carriage and tool-rest. The rest car- 
ried two tools placed side by side, the firs 
of which took off the roughing cut and the 
other the finishing cut. The flywheel was 
rotated by means of a large segmental 
spurwheel, which was clamped to the arms of 
the wheel, anda pinion mounted directly on 
the shaft of a portable electric motor. After 
the rim had been turned on both faces and 
the periphery, it was polished with a big 
emery block. 

The arrangement worked satisfactorily, 
and the perfect truth with which these 
huge wheels are now running is one of the 
attractive features of these very imposing 
and handsome engines. 

—> + er e—-— ——ti— 

A Substitute for the Term “Indian.” 

There is no satisfactory denotive term 
in use to designate the aboriginal tribes of 
Awerica. Most biologists and many ethno- 
logists ewploy the term * American ;” but 
this is inappropriate, since it connotes, and 
is commonly used for, the present pre- 
dowinantly Caucasian population. 

The term “ Indian,” first used (in the Spanish form 
“indio”) by Columbus, in the belief that the lands 
which he had discovered in the West were on the con- 
fines of India, in Asia, is universally used in popular 
speech and writing, and to some extent in ethnological 
literature, but is objectionable in that it perpetuates an 
error, and that it connotes, and so confuses, distinct 
peoples. Such an error was excusable at the time at 
which it originated, but there is no reason for its con- 
tinuance, and it evidently would be well if the term 
‘*Indian” could be supplanted by some appropriate 
scientific designation. 

During a discussion of the subject at a meeting of 
the American Anthropological Society. on May 28 of 
last year, Major J. W. Powell advocated the use of the 
name “Agnerind, trary-compound of the lead- 
ing syllables of the frequently used phrase “ American 
Indian.” The proposed term carries no implication of 
classific relation, raises no moot- 
ed question as to the origiu or 
distribution of races, and per- 
petuates no obsolete ideas. Su 
far as the facts and theories of 
ethnologists are concerned, it is 
purely denotive. The term is 
sufficiently brief and euphonious 
for all practical purposes, not 
only in English, but also in the 
languages of Continental Eu- 
rope. It may be readily plural- 
ized in these languages, in ac- 
cordance with their respective 
rules, without losing its distinct- 
ive sematic character. More- 
over, it readily lends itself to ad- 
jectival termination in two 
forms, viz., “‘ Amerindian” and 
‘** Amerindic,” and is susceptible 
also of adverbial termination ; 
while it can be readily used iu 
the’ requisite actional form 
** Amerindize,” or in relational 
forms, such as *“ post-Amerin- 
dian.” 

The terw is proposed as a de- 
signation for all the aboriginal 
tribes of the American continent 
and adjaceut islands, including 
the Eskimo. 

The working ethnologists in 
the society were practically 
unanimous in approving the 
term for tentative adoption, and 
for commendation to fellow stu- 
dents in this and other coun- 
tries. As the working specialists 
form the court of last resort, it cannot be doubted that 
any term acceptable to thew may be expected to come 
into use with considerable rapidity, and be eventually 
adopted by thinkers along other lines. 

‘THE experiments which have been carried on by the 
South Metropolitan Gas Company with American coal 
are proving to be very satisfactory, and it is superior 


— 7 





, to the best English gas coal. It is found to be freer 


from sulphur and more easily purified. The cost of 
the American coal is, however, much higher, being $8 
a ton on board ship, and the freight is $4. 
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A RACK RAILWAY ON THE ISLAND OF SUMATRA. 

The island of Sumatra, in the Dutch East Indies, is 
the only country in Southeast’ Asia Which possesses a 
rack railway. ‘This line is the more peculiar as it does 
not serve for passenger traffic, but almost exclusively 
for the transportation of bituminous coal. At present 
about 25,000 tons of coal are carried over the line an- 
nually. The capacity of this railway could, however, 
be considerably increased; it is now only operated 
during the daytime, but in spite of this limited traffic, 
the line has greatly contributed to the development of 
the Dutch East Indian colonies. 

Thirty-five years ago the Dutch engineer, De Greve, 
discovered rich and extensive deposits of bituminous 
eoal in the mountainous interior of Sumatra. The 
distance from these deposits to the coast amounted to 
only 60 kilometers, but the tract was crossed by high 
mountains, the chain Of Barissan, acting as a barrier 
to transportation. On account of this drawback, the 
exploitation of the coal deposits was long delayed. It 
was only in 1887 that the Netherlands Parliament de- 
cided upon the construction of a railway to connect 
the coal field with the great port of Padang, on the 
southwest coast of Sumatra. Branch lines were at the 
same time contemplated to Fort de Kock, to Paya- 
combo, and to the coal fields of Lounto. The first part 
of the railway was completed in 1891, and the rest in 
1896. The total length of all lines with their branches 
awounts to 130 miles, of which 97 form the main line, 
and of this no less than 36 kilometers (22°37 wiles) are 
of the cogged-wheel type. The greatest incline is 
1:12°5, and the diameter of the smallest curve 150 me- 
ters. The railway reaches its highest between two 
voleanoes in the neighborhood of Fort de Kock, 1,154 
wneters (3,786 feet) above the level of the sea. Tunnels 
occur only at two places: one, 70 meters in length, in 
the valley of Anei, with rack track, and the other one, 
826 meters long, with ordinary track. The great in- 
clines which are to be overcome by the railway necessi- 
tated at some places the erection of special structures ; 
thus, for instance, of an arch bridge of a span of 59 
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meters, with an incline of 68 milimeters per meter. 
The work om the Hine’was carried out by natives of 
Sumatra and Java, and only for the heaviest work 
Chinese laborers and some 500 convicts were employed. 











LOOKING DOWN THE TRACK, SUMATRA RACK 
RAILWAY. 


The coal is carried on this line at the rate of 0°76 cent 
per ton per kilometer. Cars of the American style are 
used, of 20 tons capacity. The gage of the railway is 
1°067 meters, the same as that of the Netherlands State 
Railways of Java. The 
heaviest locomotives run- 


rails, 7 meters in length, 


weigh 25°7 kilogrammes 









ning on the line have a 
weight of 85 tons. The 
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per meter. The cost of the construction of the line 








was $40,000 per kilometer. H. L. G, 
-———-— -—_-~9+-9- +o -—_ — ~ 
Making Bricks from Glass-Works HEefuse in 
England, 


Dr. Ormandy, of St. Helen's, formerly master of 
science at the Gamble Technical Institute, that city, 
has recently discovered a process by which good fur- 
nace bricks can be made from giass-works refuse. St. 
Helen's, which is a few miles from Liverpool and 
within that consular district, is not only the center of 
the English chemical trade, but contains a number of 
large glass-works. The millions of tons of refuse 
which have accumulated around the glass-works here- 
tofore have been treated as of no commercial value 
The refuse consists wainly of spent sand, minute parti- 
cles of glass, and about 3 percent of iron from the 
various processes, and it has hitherto been considered 
that the presence of the iron prevented the use of the 
material for the manufacture of bricks. Patents have 
been taken out to protect the process, and a large firm 
has engaged Dr. Ormandy’s services. After making 
various experiments, the firm is pow putting up an ex- 
tensive plant for the manufacture of the bricks, It is 
claimed that the bricks will stand a great amount of 
heat. They are about the color of silica bricks and 
can be glazed. Considerable secrecy is observed as to 
the process. 

RS ee eee Se 

THE temperature of the free air is the title of a paper 
communicated by Dr. Hergesell to Part V. of Peter 
mann’s Geographische Mittheilangen. The author's 
observations show that even at a height of a few hun- 
dred meters there is a very small diurnal range: at 
night time it amounts, in some ascents, to only a few 
tenths of a degree, and in the day time, at about 600 
meters, to some 8° or 4° Cent., when solar radiation is 
unobstructed. On cloudy days, and in the mean 
values, the daily amplitude is much less. With re 
spect to the vertical increase of temperature, the re- 
sults of thirty sets of observations show that in all 
levels up to 10,000 weters an extremely varying tem- 
perature obtains, according to the season of the year 
and the conditions of weather. The decrease at that 
height reached or exceeded 40° Cent. iu all cases, but 
no fixed rule could be laid down as to the regular de- 
crease with altitude. 








" THE RAVINE OF THE RIVER ANEI AFTER AN INUNDATION. 
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Hlectric Fire Pumps. 
To the Editor of the SCIENTIFIC AMERICAN: 

The general introduction of the electric motor into 
buildings of all classes suggests an application which 
inight, under certain couditions, prove to be of great 
value. A fire pump designed to be driven by an elec- 
trie motor woald, it seems to the writer, have many 
decided advantages. In large manufactories and pub- 
ie buildings, where boilers are kept con- 
tinually under pressure, there is no difficulty in main- 
taining fire pdmps capable of supplying one or wore 
There is, 


steal 


streams with the necessary promptness. 
however, a large class of buildings, in which may be 
included private residences, where steam power is not 
at hand, and where reliasce must be placed entirely 
upon the local fire department, which way or may not 
be efficient, and which, at the best, must consume a 
certain amount of valuable time in getting to work. 
is believed that an electrically driven 
usefal application. Such 


for action, 


Iu such cases it 
pump would fiod its most 
readiness 


a pump would be in constant 


and eould be instantly started at any time by the 
simple pressure of a batton, or could even be arranged 
to start automatically in connection with a system of 
electric fire alarms, or by releasing the air in the-dis- 


charge pipes, as in the well-known sprinkler systems. 


[t shoald be provided with relief valves set at the de- 
sired pressure, so that, after once being started, it 
would ran at full speed, the amount of water de- 


livered beieg regulated at will by the hoseman up to 
the full capacity of the pump. The apparatus should, 
if possible, be installed in a small detached building 
or shelter, where it would not be disabled by fire or 
by the cutting power of wires leading to a burning 
WILLARD P. GERRISH. 
Observatory, Cambridge, Mass., 


uilding 

Harvard College 
October 24, 1900 

[Tue sugyestion of our correspondent is a good one. 
We believe that this method of equipment has already 
been installed and with success in some buildings in 
this city.— Eb. | 

The Kelations between Experimental and 

Mathematical Physics,* 

M. HENNE! POIN sank BEFORE CONGRESS OF PHYSICS, 

RoLE OF EXPERIMENT AND GENERALIZATION.— 
Experiment is the only source of truth, and by its 
means alone can we learn anything new or certain. 
What place rewains then for mathematical physics? 
The latter has rendered undeniable services, because it 
is necessary not only to observe, but to generalize ; it 
is this which has been done from all time, only as the 
remembrance of past errors has made man wore cir- 
cumspect, he has come to observe more and generalize 
less. Should we not be content with experiment alone ? 
That is impossible, and would be to ignore the true 
character of science, which is built of facts like an edi- 


THE 


fice, bat is not a were congioweration of material. A 
besides 


by its weaus we may predict and gener- 


good experiment teaches us something an 
isolated fact ; 
alize. Thus each fact observed enables as to predict a 
great number of others, but we should not forget that 
the first alone is certain and all the rest are only 
probable. The role of mathematical physics is to 
guide the generalization so as to increase what may be 
It remains to be 
seen by what means this may be accowplished. 

THe Usiry ov Natures. — All generalization sup- 
poses in a certain degree the belief in the unity and 
simplicity For the first there can be no dif- 
ficulty ; if the different parts of che universe were not 
like the organs of the same body, they would not act 
upon each other, and we have only to ask how nature 
more difficult. It is pot 
sure that nature is simple ; modern ideas have changed ; 
but those who do not as formerly admit the simplicity 
of the natural laws are often obliged to consider them 
frow this standpoint, otherwise all generalization and 
all sciene: would be impossible. It is clear that a 
given fact may be generalized in different ways. The 
; this is 
illustrated by our wethbod of drawing a curve between 
To suw up, every law is supposed 
If we study 
the history of science, we find two phenomena of oppo- 


called the efficiency of the science. 


of pature 


is one. The second point is 


ehoice is guided by considerations of simplicity 


a series of points 
sitpple until the contrary proof is given. 


site character ; 
complex appearances, and at others apparent simplic- 
The 
complicated movements of the planets and the law of 
and the kinetic 
theory of gases and Mariotte’s law is an example of the 
But Newtou’s law itself has perhaps only 


at times simplicity is concealed under 
ity conceals a series of cowplicated phenomena. 


Newtoa is an example of the first, 
second case 
4“ apparent simplicity, and may be due to some un- 
No doubt if our 
means of investigation become more penetrant, we will 
discover the simple under the complex, then the cow- 
piex under the simple 

ROLE OF THR HyporHesis.—Every generalization 
iv a hypothesis, and the hypothesis therefore has'a ne- 


known and complicated mechanism 
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cessary role which has never been disputed. It should, 
however, be verified as often as possible, and if not 
sustained, should be abandoned, and even in this case 
renders great service by the new outlook given. Then, 
under what condition is the use of the hypothesis dan- 
gerous? Those which are made unconsciously we are 
powerless to abandon ; a service way be rendered here 
by mathematical physics obliging us to formulate all 
hypotheses. We should distinguish different kinds of 
hypotheses, those which are natural, and a second 
category which may be called indifferent, as the results 
of calculations are not changed thereby; for instance, 
the continuous or the atomic constitution of matter. 
These are never dangerous if their character is not lost 
sight of, and they may be useful in calculation or to 
give a conerete idea. Hypotheses of a third category 
are veritable generalizations, and should be sustained 
or condewned by experiment. 

ORIGIN OF MATHEMATICAL Prysics.—The efforts of 
scientists have always tended toward resolving the 
cowplicated experimental phenomena into a great 
number of elementary phenomena, and this in differ- 
ent ways. As to time, each phenomenon depending 
upon that the preceding instant. In space, in an analo- 
gous manuer, each wolecule acting apon its neighbor. 

The knowledge of an elementary fact permits us to 
put the problem into an equation, and integration 
becomes possible. The reason that generalization takes 
usually a mathematical form in the physical sciences is 
that not only are numerical laws to be éxpressed, but 
the observed phenomenon is due to a great number of 
elementary phenowena, similar among themselves, in- 
troducing naturally the differential equations. 

SIGNIFICANCE OF PHYSICAL THEORIES.—It may 
be said that scientific theories are of an ephemeral 
character, but the role of such theories must be taken 
into account. The theory of Fresnel has given place 
to that of Maxwell, but the former has none the less its 
value in the prediction of optical phenomena. If the 
relations expressed by the eyuations are known, it 
makes little difference whether the image we give to 
the phenomena change or not. The kinetic theory of 
gases has given place to many objections, but it has, 
nevertheless, produced valuable results, no matter 
whether its absolate verity is affirmed or not, 

PHYSICS AND MEUHANISM.—Most theorists have a 
predilection for explabations borrowed from wechanics 
or dynamics. Some of them wish to explain all phe- 
pomena by the wovement of wolecules attracting each 
other mutually according to certain laws; others wish 
to suppress attractions at a distance, and the molecules 
would thus follow straight paths and be deviated only 
by shocks; still others, as Hertz, suppress also the 
forces, but suppose the wolecules are bound in a sys- 
tem avalogous to our articulated systems, thus reduc- 
ing dynamics to a kind of kinematics. Phenomena 
may be explained by all these systems. As to the con- 
ception of the ether, some regard it as the only primi- 
tive, or even the only real matter, and what we call 
matter as constituted of vortex motions of the ether 
according to Lord Kelvin, or according to Riewann of 
points where the ether is constautly destroyed; or 
with more recent authors, Wiechert or Larmor, of 
puints where the ether has undergone a special kind 
of torsion. The old fluids, ealoric, electricity, ete., 
have disappeared, not only when it was found that 
heat was not indestructible, but the unity of nature 
forbids the creation of such independent fluids, 

ACTUAL STATE OF THE SCIENCE.—Two diverse ten- 
dencies are observed in the development of physics, . 
that of co-ordination, in which science advances toward 
unity and simplicity ; and that of variatjon, where, by 
the discovery of new phenomena, science appears to 
advance toward variety and complication. If the first 
of these is to prevail, science becomes possible ; but if 
on account of the wultitude of phenomena we are 
obliged to abandon our classification, it will be reduced 
to a mere registration of facts; as to this, we cannot 
reply, but we nay compare the present state of science 
with the preceding, and draw some conclusions. Half 
a@ ¢entury ago, the greatest hopes were entertained. 
The discovery of the conservation of energy and of its 
transformations had just revealed the unity of force ; 
heat was explained by molecular movements ; their 
nature was not known, but the solution of the problem 
seemed near; for light, the question seemed solved. 
Electricity, just annexed to magnetism, was farther 
behind, bat no one doubted that it would take its 
place in the general unity, and for the molecular prop- 
erties of solids, the reduction seemed easier. In a 
word, great hopes were entertained. What do we ob- 
serve to-day? First, an immense progress; the do- 
mains of electricity, light and magnetism now form 
bat one. The optical phenomena enter as particular 
eases of electrical phenomena. While they remained 
isolated, it was easy to explain them, but now an ex- 
planation to be acceptable must enter into the domain 
of electricity ; this is not without some difficulties. The 
theory of Lorentz is the most satisfactory ; Larmor 
goes still farther and seems to add to the former ideas 
of MaecOullagh upon the direction of ether movements. 
However, we have not as yet a satisfactory theory. We 
should limit our ambition and not seek to formulate a 
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mechanical explanation, but show that we could at 
least find one ; we have succeeded in this, owing to the 
principle of the conservation of energy and that of 
least action, both constantly verified. The irreversible 
phenowena are wore intractable, but are brought into 
order by Carnot’s principle. The role of thermo- 
dynamics has greatly increased, and we owe to it the 
theory of the pile and of thermo-electric phenomena. 
To suw up, the old phenomena become better classi- 
fied, but new ones ure constantly coming in, and we 
must now place the cathodic and X-rays, those of 
uranium and radium, ete. No one can predict the 
place they are to occupy, but no doubt they will fit 
into the general unity. On one hand, the new radia- 
tions seem allied to the phenomena of luminescence ; 
above all, itis thought that in these phenomena are 
found the veritable ions, these being endowed with a 
great velocity. 

We not only discover new phenomena, but the old 
ones appear under an unlooked-for aspect. Neverthe- 
less, the relations which we recognized between the 
supposedly simple objects hold good when we learn 
their complexity, and this is the essential point. Our 
equations become more complex, but their form re- 
mains. Lastly, the physical efforts have invaded the 
dowain of chemistry, whence the new science of physico- 
chemistry, which, though recent, enables us to associate 
phenomena such as electrolysis, osmose and movements 
of the ions. From this rapid exposé, what are we to 
conclude? Everything considered, we have approached 
a unification ; though the progress has been less rapid 
than was hoped for fifty years ago, and the path laid 
out has not always been taken, we have, in fact, gained 
considerable ground. 


> 
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THE AEROSTATIC EXHIBITS AT PARIS. 

The aerostatic section of the Champ de Mars con- 
tains a centennial collection of great interest; the 
objects have been loaned by a number of persons who 
have private colleetions. The upper illustration shows 
part of a famous collection which has been loaned by 
M. Albert Tissandier. These objects, many of which 
date from the last century, all bear a representation of 
a balloon, either of the primitive hot air balloon of 
Mountgolfier or the later form inflated with gas. Most 
of the porcelain and earthenware plaques and other 
pieces date from the last century, and are decorated 
with balloons or carry scenes of balloon ascensions 
wore or less artistically drawn. One of these plaques 
bears the date 1785, and another is dated 1820. A large 
collection of fans will also be noticed ; they all carry 
scenes of balloon ascensions painted in miniature ; 
and some of these have a considerable artistic value. 
Two of the fans represent ascensions which were made 
in the last century at the Tuilleries or at Versailles. 
In the foreground isa collection of miniatures in round 
or square wetal frames, representing balloon ascensions, 
and several books with a balloon stawped in gold on 
the cover. Near it is a collection of winiature boxes 
in colors or of carved ivory, gold, or enamel, upon all 
of which a balloon is represented. Most of these boxes 
date from the end of the last century, and some of 
them are finely executed. In this collection is a winia- 
ture, inclosed in a square leather case, representing “the 
ascension of Pilatre de Rozier and De Romain at Bou- 
logne, with a balloon filled with inflammable air, on 
the 12rb of June, 1785.” Avotber miniature commem- 
orates an ascension made on the 2d of March, 1784. At 
one end of the case is a collection of watches, medal- 
lions, rings, and like objects, aswell as a number of 
winiatures. Amoug these isa button of the uniform 
worn by the military aerostatic corps of 1794; it bears 
the inseription, *‘ Aerostatier, Ir. Brigade.” An iuter- 
esting relic isa watch with an engraved copper case 
bearing the representation of a balloon, which was 
presented to Captain Coutelle in 1794. Another watch 
of the same period is of steel incrusted with gold, and 
bears a design of a balloon ascension. 

Oue of the miniatures shows a gas balloon, and bears 
the date of December 1, 1783, and an engraving in a 
metal frame, representing an ascension made by 
Messrs. Robert and Hutin at the Tuilleries on the 19th 
of September, 1784. Iv the front of the case is a series 
of medals which commeworate the different ascensions 
made during the siege of Paris, 1870 to 1871. In the 
center is a large medallion in bronze, bearing a figure 
of the Republic, with a balloon in the background. 
Surrounding it are a number of smal] medals which 
relate to different ascensions, At that time most of 
the large railroad stations of Paris were turned into 
balloon headquarters, from which the ascensions were 
made. The medals bear inscriptions similar to the 
following, surrounding a balioon in the center: ** De- 
part from the Northern Station—the Torricelli—con- 
ducted by the marine Bely—the 24th of January, 1871.” 
The other side of the ease contains a large collection 
of engravings and documents relating to aerostatics. 
Some of the oldest of these show different forms of 
Montgolfier balloons, most of which were of a highly 
ornamental character; among the books and pam- 
phlets is one dated 1784, relating to the experiments of 


Montgolfier and a copy of the proceedings of the 
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Aeronaut Charles, one of the pioneers of the last cen- 
tury. Another copy of the proceedings of a much later 
date is that containing an accotnt of an ascension 
made by the late M. Gaston Tissandier in the balloon 
** Zenith,” in which he made the remarkable altitude of 
24.000 feet. Another partof the collection shows a 
number of miniature photographic dispatches made 
upon films, which were used for the post established 
by carrier pigeons in 1870 to 1871 between Bordeaux 
and Tours. Each of these films, which measures one 
by two inches, represents areduction of sixteen folio 
pages, and contains more than three thousand dis- 
patches ; one burdred thousand dispatches of this char- 
acter weigh only fifteen grains. The films were rolled 
in a goose-quill tube and attached to the tail of the 
pigeon. 

Another interesting collection is that of M. Louis 
Bereau, a part of which 
may be seen in the second 
illustration. At the top are 
a number of very curious 
engravings relating to bal- 
loon ascensions or to differ- 
ent projects for flying ma- 
chines. One of the latter, 
designed by E. Petin, con- 
tained four balloons witha 
complicated rigging; under 
it is a design of flying ma- 
chine presented to the 
Académie des Sciences in 
1851, by Ewile Gire; the 
balloon was filled with 
superheated steam and 
earried a series of immense 
wings. Another of these 
wachines, with a cigar- 
shaped balloon carrying 
the propelling and steering 
qechanism, made an as- 
cension from the Champ 
de Mars in 1834. The most 
interesting of these engrav- 
ings, the third of the top 
series, is that representing 
one of the first public as- 
censions of Montgolfier, 
and the text merits a re- 
production in full, as show- 
ing the state of the art at 
that period: ‘“‘ Aeronautic 
experiment made at Ver- 
sailles on the 19th of Sep- 
tember, 1783, in presence of 
their majesties the royal 
fawily and more than 
130,000 persons, by Messrs. 
de Montgolfier, with a bal- 
loon 57 feet high and 41 
feet in diameter. This 
splendid machine, with a 
blue background carrying 
the king’s coat of arms 
and divers ornaments in 
gold color, displaces 37,500 
cubie feet of atmospheric 
air, weighing 3,192 pounds, 
but the vapor whieh fills it 
weighing one-half less than 
the common air, there re- 
sults a rupture of equilib- 
rium of 1,596 pounds, ow- 
ing to which the machine 
and its cage, containing a 
sheep, a cock, and a duck, 
will rise, and could yet lift 
696 pounds. At one o’vlock 
a cannon stroke announced 
that the balloon was to be 
filled ; eleven minutes after 
a second announced that 
it was full, and at the 
third stroke it started. It 
then rose majestically to 
a great height, to the sur- 
prise of the spectators amid the acclamations of the 
pablic. It remained some time in equilibrium, and 
descended slowly eight minutes after in the wood of 
Vaucresson. The animals were pot at all inconven- 
ienced,” 

In the center of the collection is a curious tavern-sign 
dating from 1678, representing a man flying by means 
of paddle-shaped wings attached to rods and sup- 
ported over the shoulder. The lower case contains a 
great number of photographs and documents relating 
to the subject. A large marble tablet contains a dedi- 
eatory inscription to the Montgolfier brothers by the 
citizens of Dannonay, and bears the date 1783 and a 
design of a balloon. Another tablet relates to an 
ascension made by Prof. Charles Guy from the Champ 
de Mars in 1788. At the top is the royal coat of arms, 
and below is a balloon. The colléction includes a 
number of books ; one of these, dating from 1784, bears 


. 
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the title, “The Art of Voyaging in the Air, or the Bal- 
loons; containing the means of making userostatic 
globes according to the method of Messrs. de Montgol- 
fler and the processes of Messrs. Charles and Robert.” 
The frontispiece contains an engraving of a balloon. 
Another work of the period is entitled, ‘ Essay on 
Aerial Navigation,” containing the art of directing 
aerostatic balloons at will; read before the Acadé- 
mie des Sciences, January 14, 1784. 

The rear of the case contains a collection represent- 
ing the Aeronaatical Society which was formed during 
the siege of Paris. One of the interesting objects is a 
stuffed carrier pigeon, which inaugurated the Aerial 
Post during the siege; this pigeon made four trips 
from Paris to Bordeaux, each time carrying a number 
of dispatches; it was killed while on its fourth trip. 
With it are shown the reduced copies of the dispatches, 


. 








AEROSTATIC SECTION OF THE PARIS EXHIBITION—COLLECTION OF M, LOUIS BEREAU. United States,” 


made upon films. A piece of the balloon “* Washing- 
ton” is shown near it; this being one of the balloons 
which figured at the siege ; also a basket in which the 
earrier-pigeons were kept during the ascensions. The 
collection contains a number of photographs and en- 
graviugs of ascensions made during this period. 
- —————>-+o+ 
Turf as Fuel, 

Consul Hughes, of Coburg, September 6, 1900, says : 
At the present price of coal, says the Oesterreichische 
Zeitschrift fuer Berg und Huetten wesen, the use of turf 
commands our special attention. Hitherto, all at- 
tempts to use turf as fuel and for the production of 
gas on a large seale have failed, for the reason that no 
means existed to dry it cheaply and quickly, nor could 
it be pressed into a swall volume. Turf contains 
about 75 per cent of water, of which it loses very little 
in ordinary ‘“‘drying.” It is now proposed to reduce 
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the turf to pulp and destroy the fiber, after which the 
mass is easily dried, getting quite bard and furnishing 
an excellent charcoal. There is no reason why this 
turf coal should not be used for electric stoves and in 
the manufacture of carbide of calcium. In distilling 
the turf coal, paraffin, ammoniac, and a strong illu- 
minating gas are found. In using it as a fuel for loco- 
motives, a heat equal to that of 93°25 per cent of best 
coal has been attained, while it shows only 2°62 per 
cent of ashes, thas being equal in purity to high-grade 
Derbyshire coal. The cost of converting turf into coal 
has been ‘calculated at 61 cents per ton. 
_ >-+2-> -- 
Memorial to John Buskin, 

A simple and beautiful memorial, which has been 
subscribed for by friends and admirers of the late Mr. 
Ruskin, was recently unveiled at Friars’ Crag, Kes- 
wick, The monument con- 
sists of a simple monolithic 
block of Borrowdule stone, 
rough aud unhewn, as it 
came froin the quarry. It 
is of the type of the stand- 
ing stones of Galloway, 
which are the earliest 
Christian monuments of 
the Celtic people now ex- 
tant. Upon one side is in 
cised a simple Chi-Rho in 
closed ina circle after the 
fashion of these earliest 
crosses, with the following 
inscription beneath from 
** Deucalion,” Lecture xii., 
par. 40; * The Spirit of God 
is around you in the air you 
breathe—His glory in the 
light you see, and in the 
fruitfulness of the earth 
and the joy of His crea- 
tures—He has written for 
you day by day His reve- 
lation, as He has granted 
you day by day your daily 
bread.” On the other side 
of the monolith, facing the 
lake and the seene which 
Ruskin once described ‘as 
one of three most beautiful 
scenes in Europe,” is a 
wedallion in bronze, the 
work of Signor Lucchesi, 
representing Ruskin as he 
was in his prime, in the 
early seventies, Above the 
portrait is the name * John 
Ruskin ;” beneath are the 
dates MDCCCXIX, to 
MDCCCC. Beneath these 
again is incised the inscrip- 
tion, ** The first thing that 
I remember as an event in 
life was being taken by my 
nurse to the brow of Friars 
Crag, Derwentwater.” 

——___00-e—_ —< 
The Current Supplement, 

The current SUPPLE 
MENT, No. 1296, contaius 
many articles of unusual 
interest. “The Ferry 
Bridge at Bizerta” de 
scribes a very curious sus- 
pended bridge. The 
Paris Exposition Awards” 
are analyzed. ** Klectrical 
Machines at the Exposition 
of 1900” is a most elabo- 
rately illustrated article, 
giving illustrations of all 
of the large generators. 
“Chemical and Techni 
eal Education in the 
by Prof. 

Cc. F. Chandler, is continn- 
ed. This is one of the most important papers ever pub 
lished inthe SuPPLEMENT. “The Twin-Screw Steam 
Yacht ‘ Arrow’” is illustrated by a nuinber of engrav- 
ings. “ The Age of the Earth,” by Prof. W. J. Sollas, 


is concluded in this issue. 
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RECENTLY PATENTED INVENTIONS. 


Engivecring Improvements. 


CARBURETER FOR EXPLOSION-ENGINES. 
Hvusert C. Ray, Visalia, Cal. The carbureter comprises 


an exbaust-heated carbureting-tank and engine-heated 
beneath the oi] in the carbureter. 
connects the carbureter and en- 


air-eupply discharging 
Ap engine-supply pip: 
il-supply and sarplus-gus condenser 


gine. A combined 


is also provided consisting of a tank having a pipe for 
conveying oil to the carbureter, and a pipe leading from 
the gas-epace of the carbureter to beneath the oil-level in 


the supply-tank and provided with a safety-vaive. With 
used instead of refined 


this carbureter crude oils can be 


petroleum or gasoline 





Mechanical Devices, 
AUTOMATIC CAGE-REST.—Mantty Horst, North 
Lawrence, Ohio, The object of the invention is to pro- 


and improved ecage-rest which is simple in 
moving instant- 


vide a new 
construction and automatic in operation, 
in order safely to support the 


The invention com- 


ly into an active pos tior 


cage at the top of a shaft or mine 


prises supports for the cage and mechanism controlled 
by the cage and connected with the surports to hold the 
latter in open position in its ascent, The supports im- 
mediately move into a closed position when the cage has 


passed above them 
ELEVATOR. 


Safety-doors f 


Panter D. Roor, Wakefield, R. L 
r shafts have been devised, and a novel 
shaft. The doore at the floors 
of the shaft avd the door in the elevator are independ- 
ently mounted and yet so arranged that, while both sete 
of dours are ¢ car can freely pass up and down 
the shaft. When, however, the car is stopped ata floor 
and its door is opened, the door in the shaft at that floor 
will be simultaneously for the two doors will at 
brought into interlocking engagement, and 
car cannot move 


car which travels in the 


lowed. the 


ypened ; 
that time be 
one will operate with the other. The 
up or down when a door is open, 

CULINARY MASHER AND STRAINER.—Ricuarp 
F. Hayes, Manhattan, New York city. This device can 
any suitable support, and by its means 
food can be quickly mashed and soups clarified. The 
device is ec constructed that the sieves through which 
the material is to be preased can be conveniently changed 
to snit the different conditions of material to be treated 
and that the device can be operated with the use of bat 
ove hand. The eastly disconnected and 
cleaned. 


TYPE-WRITER. 


be attached to 


parts can be 


Roserat J. Miner, Greenwich, 
Cona., and Writs E. Mover, Roselle, N.J. This ma 
chine is a typewriter for perforstion, so that by the 
ordinary manipulation of the Keyes a stencil-sheet can 
be formed from which any desired number of copies 
can be taken by meane of an Inked roller, the ink being 


——_-______ 


Wusiness and Personal. 





Marine Iron Works. Chicago. Catalogue free. 

For hoisting engines. J. 8. Mundy, Newark, N. J. 

“U. 8” Metal Polish. Indianspolis. Samples free. 

Yankee Notions. Waterbury Button Co., Waterb’y, Ct. 

Handle & Spoke Mchy. Ober Mfg. Co., 10 Bell 8St., 
Chagrin Falls, 0. 

Book “ Dies and Diemaking,” $1, postpaid. J. L. Lucas, 
Bridgeport, Ct. Sen! for index sheet. 

Gear Cutting of every description accurately done. 
The Garvin Machine Co., Spring and Varick Sta., N. Y. 

The celebrated “ Hornsby-Akroyd” Patent Safety Olli 
Engine is built by the De La Vergne Refrigerating Ma- 
chine Company. Foot of East 138th Street, New York. 

The best book for electricians and beginners in elec- 
tricity is “ Experimental Science,” by Geo. M. Hopkins. 
By mail, #%. Munn & Co., publishers, #1 Broadway, N. Y. 

Mexican Government Contracts, Concessions, Rail- 
ways, Lands, Mines, Patents, etc. Address Ernesto 
Chavero, Attorney at Law, Member of the Mexican 
Federal Congress. 3d Colon 1020, P. O. Box 149, Mexico 
City, Mexico. 

t#™ Send for new and compiete catalogue of Scientific 
and other Books for sale by Munn & Co., 3%] Broadway, 
New York. Free on application. 





HINTS TO CORRESPONDENTS. 


Names and Address must accompany all letters 
or no attention will be paid thereto. This is for our 
information and not for publication. 

References to former articles or answers should 
give date of paper and or number of question. 

Inquiries not answe in reasonable time should 

* repeated; —_——s will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by letter 
or in this department, each must take his turn. 

Buyers wishing to purchase any article not advertised 
fn our columne will be furnished with addresses of 
houses manufacturing or carrying the same. 

Special Written Information on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Selentific American Sapetemente referred 
to may be had at the office. 10 cents each. 

Books referred to promptly supplied on receipt of 


price. 
Minerals sent for examination should be distinctly 
marked or labeled. 





(7985) R. N. T. writes: In my homelI 
have two long distance telephones in series; one isa 
wall and the other a desk phone. When I wish to use 
my desk phone, I short-circuit the wall phone by means 





forced through the perforations to the paper beneath, 
The machine is therefore particularly useful in railway 
offices, where a large number of way- bills or the like are 
required, Either the stencil-type or the ordinary type for 
printing can be operated by a single bank of keys. 
Miscellaneous Inventions, 

GOLD -UNDERGLAZED KERAMIC DECORA- 
TION.—Gerones W. Tooker, 48 Murray Street, Man- 
hattan, New York city The purpose of this invention 
ia to apply gold decoration to porcelain and glassware so 
that it will resiet the action of alkaline and abrasive sub- 
stances and will last as long almost ae the article to 
which it is applied. On the china or glassware precipi- 
tate of gold w first applied. The article is then fired 
aod the gold surfaces burnished. A glaze is then ap- 
plied to the gold surfaces and the article again fired at a 
tenperatare lower than that of the previous firing. The 
giaze is now fused and the goid made a corporate part of 
the ware. The inventor states that the giaze is mmper- 
vious to alkaline substances and proof against abrasion. 
to the foliowing: House- 
», bath tabs, wash basina, 


Ihie invention ia applicable 
bold and fancy china, toilet ware 
water closeta, tiling, false teeth, glass ware, etc. 
FOUNTAIN-PEN.—Caant J. Renz, Manhattan, New 
York city. The invention ie so conceived that the pen can 


be partially or entirely drawn within or without the nuzzle 


by meane of a key at one end of the /mrrel, to vary or 
entirely cut off the flow of ink. An independent metal 
feed is employed as an upper or da ander feed, The bar- 


piston and stem, the latter having 
the barrel, The stem has a pen- 
es as a valve for the socket or 


rel is provided with a 
a ecrew connection with 
carrying head which ser 
piston is moved in one direc- 
barrel from the 


nozzle, whereby when the 


tion the ink ie drawn by suction into the 





pen, and when moved in another direction the ink is 
forced from the barrel to the pen. 
Designs, 


Quintan, Manhattan, New 
f a flaek which in gen- 


resembles a shirt, 


FLASK JEREMIAR 
York city. The 
erai contour and appearance 

MARINE PROPELLER 
Minn. The 
the arrangement of th 
line around a cylindrica! hab, 
the blades, the same being concavo-convex and straight 
cutting edges and comvex on their 


lewiyn consists « 
Cant Roxpe st, Stillwater, 
features design are, drst, 
ra tial propeller-blates in a spiral 
the form of 


principal f this 


and, secondly, 


on thelr entering or 
Opposite ones. 


TEAPOT Averin F. Jackson, Tacinton, Mass 
This patent is for an ornamental design for a teapot, in- 
volving a ecroll-work center piece, and floreated and 
foliated sprays. including daisies, wild roses, and a con- 
ventional rosebud 

SAW-SET AND GAGE.—Lawm Vauentore, Cla- 
quato, Wash. The device is particulariy adapted for 


setting cross-cut sewe. An oval handle is adapted to be 
beld in the hand wh with three 
of its face projections against 4 saw-blade so that the 
fourth projection ma or lateral inclina- 
tion of a saw-tooth, and also while the flat end of the 
device ie beld against a saw-tooth when the latter is 
struck with a hammer, for giving it more or less inclina- 
tion. 


supporting the device 


wage the angle 


Nors.—Coples of any of these patents can be far- 
nished by Munn & Co. for ten cents cach. Please state 
the name of the paicatee, title of the invention, and date 
of thie paper. 





of a switch that I have before me, and I have observed 
that the mere act of closing that switch calls central. 
Can you tell me why? Because of the novelty con- 
nected with it and because of its convenience, I use the 
switch eatirely, instead of the generator, for calling cen- 
tral. A. We suppose your telephones are always in 
connection electrically with the central office, so that the 
call bell may be rung when you are wanted, When you 
shift the switch over for the purpose of cutting out the 
wall instrument and cutting in the desk telephone, you 
break and make again the connection with the central 
office. This of coarse gives a signal at the office, just as 
if you had broken and made the circnit for the purpose 
of giving a signal. 


(7986) R. P. A. asks: Have you the 
plans for a small motor to be run with about from 12 to 
18 volte? A. See SupPLEmENT, No. 641, price ten cente, 
for the plans of a motor which can be made cheaply and 
is just what you want. 





NEW BOOKS, ETC. 


Dig EISENKONSTRUKTIONEN DER IN- 
GENIEUR-HOCHBAUTEN. Ein Lehr- 
buch zum Gebranche an Technischen 
Hochschulen und in der Praxis. Von 
Max Foerster. Third Part. Post 
Octevo. Illustrated. Leipsic : Wil- 
helm Engelmann. New York: Gus- 
tay E. Stechert, 9 East Sixteenth 
Street. 1900. 

The third part of Prof. Foerster's admirable text-book 
is devoted to a very thorough discussion of trussed and 
arched roofs. The clearness and exhaustiveness which 
characterize Prof. Foerster’s work have been more than 
once mentioned in our reviews of previous parts. This 
third part fully attains the high standard set in the be- 
ginning. 


A CoMPLETE METRICAL RECKONER. 
South Omaha, Neb. : Hermann Bro- 
thers. 16mo. Pp. 208. 

The book is divided into sections from 1 to 100. Fold- 
ing manila carde at the front and back are turned into 
place so that any figure from 1 to 100 appears in an aper- 
ture which is cat in the card. It is by this means made 
easy to read off from the calculated weights and measures 
the exact weight or quantity. The result is a very handy 
metrical reckoner. In going from the metrical system to 
the ordinary the card on the right-hand side of the book 
is used. 


PHOTOMETRICAL MEASUREMENTS AND 
MANUAL FOR THE GENERAL PRAC- 
TICK OF PHOTOMETRY. With Special 
Reference to the Photometry of Arc 
and Ineandescent Lights. By Wilbur 
M. Stine, Pb.D. New York: The 
Macmillan Company. 1900. 16mo., 
Pp. 270. Price $1 

The rapid extension of the practice of photometrical 
measurements in this country, and the general interest 
in standards of illuminating power and allied subjects, 
evidenced by frequent contributions to technical period:- 
cals and by papers read before the various associations, 
hae been the occasion for the preparation of this work. 

The author bas produced a most valuable treatise, which 

wil] meet the requirements of a large number of readers. 

The explanations are lucid, and it is well Ulustrated by 

engravings and diagrams. 
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mo xe hundred thousand applications 
for nts at home and abroad, enable us to und 
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unequaled facilities for procuring paten 
4 , nopsis of the patent laws of the United States and 
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For which Letters Patent of the 
United States were Issued 


for the 


OCTOBER 23, 1900, 
AND BACH BEARING THAT DATE, 


[See note at end of list about cupies of these pacents. | | 


INVENTIONS 


Week Ending 





Adding machine, A. Hooh...............<sssess0005- 660,108 
Aahenve composition and making same, W ve 


Aavervsing automaton, C. T. Bradshaw. 
see motraqenter pan alarm. 


Alarm. 


Annealing s and no suins metal sheets or putes, 

Sheidon..... 

Asogeting 9080, portable. and ‘collapsible, MS 
i 


Parr 


Awl, sewing, H. U. 
Am. sand shield and 


Band cutter, J. 5. M 
tery. See Electric 
batter: 


Beurtng, bali, 5. 
Bedstead fastening, A. 


Belts, ete., shifter for 
Bicycie, C. H. Metz..... 





Bicycle gear. compound 


Bicycle gearing, C 
Bicycle mud guard, A. 
Bicycle pum 
Bicycle sadd e, 0. 8. 
Bicycle saddle ‘pod 
picycie seat post, es 
picycies, etc,, seat for, 


EW. 
Block. See ryt We block. 


Blower, rotar 
Board. See Panel be 
Boat or floating device 


Boller. See Steam boiler. ater tube boiler. 

Boiler, BP. W. Hanford..sos.so.+ veseeeveersennsnen oro 429 
ler, 8. LaAMcesheS... . ....- css ceceseccsescseeeeeees 

oiler’ safety devies. neem. J. H. Builard......... (660.358 

Bolt spring asenee, & Ce Mle ctsodsenddsiepancen 660,206 


Bookbinding, J 
Book rest, ad estanie, 
Bottle, J. B. " 


Bottle for containin 
pressure, G. Clar 


Bottle stopper, J. R. Dice. 


Bottle stopper, J. Kow 


Bowling alley. portable. 7 J. Rollert.........- ence 
Letter box 
Boxes, cards, or similar articles, support ae, 6. 


Box. See Fruit box. 


D. Sneil.. 
Brick machine, W. P. 


Brick press, ©. H. 
Buckle. W W. P. Gelabe 





| ee ae and door, J. 


rner. 
parton. EK. W. Silsby 
Cable roads , sheave fo’ 


Calcium carbid cartridge, G. G. Smit th.. 
Cc calling apparatus, mere w. AA, Homman. 
ood 


Can tiling machine, 


Can filling machine, oa 


Car coupling, C. B. 


Car coupling, 8. Geogheg: 


Car coupling, A. E. sii 


Car coupling, automatic, J. Bawards... 
Carbon sheet pelea. F. A. Bartelmes... 


Carbureter, PN cacuccocscoccecs 

Carriage, convertibie, BE. R. Briggs................. 
Carriage shifting device, H. * Pe Oredavskccases 660,333 
Cartridge clip, temporary, T. C. Johnson.......... 660,377 
Case. See Assorting 

Casting making apparatus, W. W. Doolittle....... (660,369 
Catamental st Moberg & Brady 680.388 
Cattle guard, Evans & MeArthur................... 680,495 


Cell, thermo electric, Y 


pee and steel qeneereeree. F. Melber... 


Cesspool or drain, floor, 


Chair. See - <a CA, 
Chart, adjustable, R. ~ es. = 2 
Cheese cabinet, C. C. Brown....... : 660,538 
Chuck, W. J. ee pbaccccccccese . 0.121 
Churn, J. M. Goss, ..........0..seeeee -- 660,425 
Churn, Johnston a& TGs sippeuciinaani 60,112 
Churn, W. B. Mitch — Lente  conmiensbusesssousennsielll 68450 
Charm, O. A. MOrroW. ...2.....csccccscrccesccosscece 660,521 
barn dasher, EB. i. “Frankiin oe sasqancescesooecend 660.185 
Churn operating means, Le Suer & & peeeses 600,516 
Ciwar making machine, G. W. A. =e, Jeseedons 0,297 
Circuit breaker aud closer, automatic, atzel & 
Shenell. si sacs sastneccenbasosensquorssoersnee 660,134 

Game. ee Hose clamp. 

Clay pipe molding die, M. J. Bannon.............+. 660,286 
Clip. dee Wire rope and — ket clip. 
Clock, ome. A, de PONE Rsss -asens ces qsccsoccsss . 0312 
uock, self winding clectric. ‘A. J. Madden........ 660,385 

See Col lapsible closet. 
Soteh, Ball & Corbett....... 7 
Coke oven, E. A. 1. . +. 660) 480 
Collapsible closet, H. M. F . 0.26 
gale. ap mae. H. e Tf . O44 
Color ca yer'’s, P. S. Clarkson. ........++-+ eee 6 
Condensing appar tus, ortable, on D. sane. boone 660,257 
Conveyer, G. W. MeCastin ceeesecce ++» 660,451 
Cooking utensil lid, M. YE. MDD cctvacadedciaeent 660, 
Cotton press, FT. BemBOMOtee......... 2.0. cccecccees 660,248 
Couch, C. F. T hayer wilt cutis os Catunbeatnenenensanaes 060,347 
Coupling. See Car coupling. Hose coupling. 
Pitt or pole coupling. 

Cover holder, vessel, G. Gordon 
Crane, soaking pit, ws T. Wellman et al..... 
Crank paddle, H. A. Martens 
Crucible shaker, p-£ ¢ Mather.... .....+«++. 
c Nuitivasor, We. G. GraRama.......c00 cescccecescevess 


Cultivator, corn, : bd. McGuire. 


Cultivator hoe, = 
Curtain fixture, Titus 
Cuspidor, M. Weinberg 
Cutter. 
Cycle, motor, G. D. Gree 


Cyclist’s brace and sz support, 


phrey.. 
Dental cuspidor, H.. 
Dental plugger, R. * x. 
Derrick, portable carm, 
Die press, EB. W. Stisby 
Dish cleansing ap 
Disinfecting an 


‘reese.. 
Display rack and. ample case, combined wail 


paper, K. C. 


Door check, A. Arens........ 


Dowel pin, tile or brick, 
Draftin 
Drawer. money, 8. ©. 
Drier. See Gram drier. 
Dry pan, BE. Sm 


y ‘ 
Drying kiln, A oe hecvscondacescoccescdénenibe 


Drill. See Roek drill. 
Driiling machine. A. J, 


pretne apparatus, Dis WI, 66 cna scccansasevienal 


apparatus for treating diseases of the, R. 
— ee mars ale aggnoeging aro 4 
Keg beater and Hare, M. C, Jones.. 
Electric battery. F Irvi Pi ddaveseedccoces 
Kleetrie brake. F. ‘tan seuthtene wasraseadnoanied 


Electric circuits, safety cut-out for, J. Sachs...... , 
oune machine slot wedge, dynamo, H. G 


Electric regulator. C. W 


ards... 
Electric shock machine, coin contro 
Davis. 


anly 

battery. Thermo electric 
Battery plate or homens. storage, BE. A. Coan... 660,228 
Bedstead, 8. K. Blaisdell... 





iained . 660,208 
8. 66D, 196, 
G. 660 454 
Dy 600.547 
MB Olinsiad, et 
mst on 
, self Harmon K. N. Hateh....... 660, 
Eatctns cone dnsesnunennet 60,2 
wel x W. Meisselbach, Jr.. 660.261 
WEINER. «s sccdccccce 600, 182 
Pulley Diock. 
Gls cvvencecisencess 600,357 


auveron... ea" hes 
Bottle capping machine, 3: Bauer... 
Bottle, dentifrice, wa & Lo 


Brake. See Klectric brake. “Vehicle brake. 
Building block, A. J. De 


See Gas burner. 
ir, L. Frohnert 


‘& MeMains. 
See Mat cutter. 


: ‘Tarr.. 


atus, A. Rosedale. . 
deodorizing 


mmplement, tailor’s, A. N. Rosen joom.. 
Anderson............ 





o.50 ve vec gong css eseoosccessoace 660,229 


truss for vehicle, H. Kei- 


+ 660,824 







ible, J. Gutknecht 660,252 


, Colla: 


‘Davis & Hall. 






oper 
iquids or gases under h 





- 660,171 
ae 660, 187, ame 
o's 





hanes it toeed 660, 102 
tomatic, J. EJ. Goodlett. = 
ilsehekewdin cileiaaabaal 660,49) 

an 
Mies cacesoeectecse 












ost & Smith. 
J. Tucker........... 








ng, M. K. Noaker 


OP... cea 


WwW. Cc Hum- 


G. Wenzeimann... 





apparatus, “é 






6. GC. Pixley. 


Hop drier. 
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Electrical distribution system, C. [. Young. -» 660,320 
Elevator and carrier. E. ¥ 
End gate, C. 8. 0,479 
Engine. 
kngins, 688,160 
aa, or like internal combustion, 
G. HL. —.. Renieh adie edelhtdibnsathhvedoosoanbia 660 338 
Engine shut-off mechanism, T. D. Millea.......... 660,519 
nes, distributing mechanism for steam or 
other Gate pressaee, re, C. Bonjour. 660,412 
Bagines, gasifying apparatus for ‘explosive, EF. ens 
Etching metal, C. Muelier............... Secceeessees 600), 262 
Extractor. See Shell extractor. 
Farm gate, W. Braden. ............0sscceesseeceeees 660,323 
a) Oe | a ee 660.247 
Fastenin, 7 ent, E. M. Lesser.. coneeees G00.300 
Faucet, . ¥ is. tittaesiientindewenntndé ss 
Feed water regulator, C. B. Edwards............... mM 
fence machine, G. Ww. 8. Bell...... soanspousoanesees 660,267 
Filter. W. Dorval....................00.s20- . 660,151 
rearm, breech load F. Hoebbrunn........... 600.437 
‘irearm cover or ht guard. C. Cand rian when. sam 600,361 
Firearms, safet eg for triggers and ham- 
mers of, J. Ralina............. evcesccees GZS 







Fire hose nozzle, e c Crane. 






Fireproof door, J. W. Rapp. . 
Fireproot window, McF’ ‘ariand “ Larki 660,117 
Firing shovel, H. W. Crowther.............. 1) 660,527 
Folding machine, A. M. Fletcher tamatineede chan -» O33 
Folding machine, rotary, Wi ; Spaickhaver eamnasien 660343, 
Fruit box or basket, H. ©. Littie.................... (80.446 
Fruit packing form, a L. Casella paeenastn - 660,582 
Fuel, apparatus for feeding fine, H. B. Pruden.. . 0488 
Furnace. See Straw burning furnace. 
is | secamensspeecect <nscncpescatt 600,274 
Furnaces, automatic air feeding apparatus for, 
F. Pinther 660. 

‘urnaces, tool for charging plates into, P. C. Pat- 
Furniture swell front, A 
Fuse ign’ 
pose. safet . 

age. See Tire pressure gage. 
SE A ie CEE ra ccscnente -eapessoceces . 
Game recorder, W. ‘a Levings.: - O34 
Garment hanger, J. Shoen —_ Meauvcecesancee 9-4 


Gas burner, incandescent, G. W. Seebach.. 
Gas generator, acetylene, Keller & Behm.. 
Gas generator, acetylene, $ G. Smith.. 

Gas generator, acetylene, J. F. eS 
Gas meter, OTe awinnerto w bitham & 

eae washer. J Swin 





Gate STE ais Mit GUOEBic scnnbe nasensennencéananess 106 
Gearing stop mechanism, spur, W. |. Whitehurst 660,361 
Generator. See Gas generator 

Glue and ucts resulting therefrom, making, 









L. L. Rel sey avepebeniesct-eneemnnette-abanie-tcned 600,379 
Governing and controlling marine or other en- 

gines, apparatus for, FE. A. 660,318 
Grain drier, Werner & Hilliker. 660.407 
Grain scourer, O. Ys Shon (660) 205 


gram separator, J. B. Pedrick.. 
ppling iron, P. ¥. McClintic.. 
nding machine, M. W. Neuens... 

. 8. Evans 


Gun Us Mb BE icckccdéce contaysscdéecbee cox 660,496 
Guns, elavating and ramming a apiarais for tur- 

ret or wson & Horne............ .. 660,418 
Guns, machine for loading feed belts for ma- 


chine, J. M. Browning 
a2 ceors: and “ejector for breakdown, 


Han arme 
Harvester, cotton, A. Leved 
Harvesting mocking. W.H. T Seaphasen 
Hat, apparel, A. L. Johnson 
Heater, K. J. F ee 

J. EB. Pre 













nan 

retainer, W. F. 
LA - hiffletree hook. 
Hop ari ONE... ee eerecscoesseeccseccenessers 660, 





mI wy ya 
bearing. P. catety device, F, Lam we 

c motor, Trussell & Sawtelle.............. 0,131 
Hydraulic press. « G, A. Sau spapein 


speputescent bodies, mauufacturi 








Incandescent ig s 
incubator, O. W. Ra: 
Indicator. See A 3 indicator. 
Seite Chan 20 Ga00e -+ 000 -coveccccnesessbe m28 . 
i Mv as inegendeens teacadiivdes 182 
] insulating electric contnaare. N. Tesla (reissue) 11,865 
Insulatin —_ for electric light wiring, R. H. & 
EGR .c6ccsccneie-snscvvns sasashvesees 660,271 
Insulator, . besneten sustitanssbennduinapenntne® 
ponies saagmane. qtes, W. HH. Biokey..........000 0,277 
ack. See Lift 
bo wrench sliding J. H. Flanigan.............+.. 660,421 
Joint. See Rail j 
rnal “bearin hs D. 5A2 





Knob attachment, ‘Lomax & Towlinson...... 
Knobs or picture banging nails, device for fixing 
shanks or screw stems in handle, 8. Kribs 
Kryolith, treating. C. A. Doremus et al... 
Lace tip, shoe. G. L. Benson et al....... 


—-s +o dts - 
descent oil, J.C. C. Read 
— = P. H. Fielding.. 


Lampe. ‘manufacture of incandescent electric, W. 













if ving corse ton.. 
cif, Ttelesco! rive Balock & Donnell 


io? of ben lifter, 

fting jack, J BPDIN,....... .cccccccccccceccseces 
Lightatag e443, + = ~ GRR appaRepesetouaas 64), 313 
Linot pe machine. electric, A. W. Storm.......... (660,363 
auld drawing apparatus, e@orvescent, 3. Nagel- 


inger. 
‘oom reed, W. F. Luther 
Logzenge cutting machine, F. P. Ross 
Lubricator. See Windmil! lubricator. 
Mail pag catcher and deliverer, Prest 































Pee ccedeenan: pedbage tial teentees ascndes 122 
Maines and means for forming & ch con- 
nection for water, H. H. Burritt................ 
Mains, method of and means for , ES branch 
comnqations with water, H. H. Burritt........ = 
antle support, Fo. ae. 330 
Mat cutter, C. C, Pe ecaegece ween oH 
Match composition, = _ ae 
Match dipping machine, Anderson & L wepemreaspsss ONT 
Match igniting sompeastten, J. Crave 365 
Mattress or cushion, air, A. H. Sawtell.. 466; 
Me etal bending 6 E. P. Soi ~~ Rae 168 
M / Cending or curving machine, J. N. Gib- 
v See Electric meter. Gas meter. 
ger . RK. L. Fuerle .. 372 
illing hi G. Richards 
vi ining machine, + Herzler et al............... 0 A 








for drawing 






Molds, ap: ~~ 
Bis Bb Bs cn ccdnncatecesecee 


Mop wringer, ~. W. Richardso 











— = See Hydraulic motor.  iiotary ‘explosive 
Motor control gaem. A. 8. Garfield.............. 
SY | geressereyen. ° 
Mower attachment, lawn, L. W. Pelletreau. 
Music leaf turner, R. Hammond.............. ..... 
ee 5 instrument tone CSET CONS, = » osname 
Neck Nest chopes, “ALB Grants. coe 680,104 
Necktie retainer, J. C. Watson. -. O18 
re Post & Grise.. begebsoddeddsbecs -.. O47 
t erader, F. EB. Walsh...................ccscssces 660,252 
60,221 
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LATHES. rE wo SUPPLIES.”~ 


Every kind ot 
Teol for Steam, 
Gas, and Water 
Fitters. Every 
Teel has cur 
personal guar- 
antee. We have 
been the Lead- 


ing Tool Manufacturers for Fifty Years. . . 
WALWORTH MFC. CO., 
128 To 136 Feperat Sr. Sr., Boston, Mass. 


Physical and School Apparatus 


GALVANOMETERS 


STANDARD, SINE, TANGENT, 

REFLECTING and WIEDEFANN 

GALVANOSIETERS . . +s; 
Catalogue free. 


E. 8. Ritchie & Sons, Br Brookline, Mass. 
TO PATTERN manna 


When you want 
maker's 


















ou shall have the best 
be made at the most 
satisfactory price. 
We build 
ENGINE LATHES 
iow, 16 in, to 32 in. swing. 
Write for description. 
FAY & SCOTT, 
PATE LATHE, Dexter, Me,, U. S. A. 


Weight, 2,200, 


84 in. Swing Face 


ONE-HALF YOUR 
EASAVE ssraerte, FUEL 
For Heavy Continuous Work 


every machine shop will commend our 
Rewer Pipe Threading and Cut- 
ting Machine. Cones are central 
over machine, equalizing the hp 
Within the cones are compound 
giving six changes of speed 
require no extra space, and are —~ 
tected from dust or a ecient. Chasers 
can be opened, thread ee semeres, 
another inserted and ~| wit hout J 
x machine. {#~ Send for Cat 

E MERRELL MFG. C 
son urtiss Street, 








Coumpe, OHIO. 





SENT ON TRIAL. 


Prepaid te any address. 





Coggeshall Patent Steam Tube Cleaner. 


THE CLEANER THAT CLEANS CLEAN 
NO Me popture, Saves cost quickly. A trial costs 

e. Cleans from end toend. yeu nothing 
The he Coggeshall Mig. Co., 123 Liberty St., New York. 


TOOL MAKER'S ENGINE LATHE 


10 in. swing. Is made for ti 
who require very accurate —~ og 
All parts are fitted in the most 
careful manner to insure accura- 
uy. turning, me" facing, ete. 
permit cuttir 
8 to 0 1 per inch ‘and f 
to 9 per ‘centimeter. Tools fur- 
nished include chucks, collets, 
cutters for turning, threading, 
= oe 5 a  rommine, 
C. 
THE PRATT & WitITNEY co., , Ha ford, Conn., U.S.A. 


PERFECT - PUMP - POWER. 


is attained only in the 
JABER ROTARY PUMPS 
They are mechanica’ 
simple and durabie. Wi 
pump hot or cold fluid, 
thin or thick. Requires 
no skilled mechanic. Most 
ywer at least cost. All +. 
perercannentte. Made of 
iron, steel or bronze, Can be 
ao by belt, motor or en- 
fa e attachment. “Te ustrated Cat 
ABER PUMP CO. Wells St., Buffalo, Le ° , U. S.A. 


MORAN FLEXIBLE JOM! JOINT “2 


eam, Air or Liquids. 
made inna r, sizes to fA desired 


pressure. 
Moran Flexible Steam Joint Co., ins" d 
Mi Third Street, Lou ISVILLE, 


MERITORIOUS INVENTIONS 


——_ = enterprises ry ry —% = 4 
formed and influential directors procured. Stocks and 
bonds sold. We transact all business on commission 
strictly. No adyance fees. PETER WHITNEY, 100 
Broadway, New York. 
























Powerful, Responsive, 
Durable and Efficieat. 


“The Reeves” 
Variable Speed 
Countershaft | ¥ 


for coommtee.. any speed without 
pectally ad or loss of time. Es- 
ly saa atectee for all ome Tit x 


REEVES PULLEY Co. 
COLUMBUS, IND,, U, S.A. 


, Saw setting implement, C. 


Ores, treating refracto: m~ 
Overflow alarm devien 4 Kas % . gang 
Package, F. A. Sercelines= OE OO 
Package filling carrier, G. R. Wyman 
Packing, gland, J. Waiker.... ............ ‘ 
Packing, piston, C. F. Seek. nc0cesctnccs Sokal 
vad. See Hoof pad. ‘ 
Padiock, combination, T. P. Owen. 
Pan. See Dry pan. 






Panel board and fuse holder, C. J. Klein.......... 660.118 
edal clatch mechanism, E. Klaber................ Had. 
Pencil holder, Hares & McKesson . 660.189 

*enholder, J. V. Washburne cp dapeaneidecs . OS 
Phonograph sound box, F. Myers. 660.275 


Photochromoscopic apparatus, F. K iv » 660,442 
Photographic background carrier, J. F. ‘Newell. 660,332 
. , 


Photographic objective. P. Rudolph pressecces 
eardon 


Photographie plate holder, 
Photographic shutter, L. J. Vogt. 
Piano, G. B. Durkee 
Pin. See Dowel pin. 
Pipe riveting machine, 8. Forema 

Pitcher cover, removable ventilating, A. Dren- 
Pe ime. bore ~ 660,370 








Plastering composition, H. C. MeMillin.. . 458 
Plate holder, magazine, C. L. Bouton.. cose O80.180 
Plate or pan lifter, J. F. Neal............+:0+++0re+ee 660, 120 
Platform. See Window platform. 

ARN I Ro TTP 680,430 
Poultry, housing for, J. Ingram.................... 660,440 


Powder mixing and incorporating mill, F. A. 
Hiiiinkuskne<ppandataiasdeaatbbesstsaut ... O38 
Power transmission, E. J. Berg . 0488 


Press. + Brick press. Cotton ‘press. Die press. 
Hydraulic ress. 

Pressure regulator, J. H. Bullard.................. 660,559 

Propeller shaft bearing, J. T. Shepard............. 660,399 


. 660.2388 
660 364 


Pruning shears, P. Broadbooks. 
Puller. See Weed puller. 
Pulley block, E. J. Coleman.. aan 
Pulp or fiber to b« yttles, etc., machine for apply- 


Ly wood, Burke & Thompson Due: Gan 660,083 

ih, Mie MIDs conn curestssocceeccesesoos 60) 471 

Sy H. Weilch.. : : 680.136 
Pumping apraratus, water, C. ‘Aneshaensel, Jr 660, 239 


Pumping or Seemann gas and air, apparatus 

for, J. Keith . eebeoeseceseeue 660,258 
Pune n F. A. Fea. 600 835 
Punch stripper, F. A. Peeso. 000,354 
Rack. See Display rack. Tobacco rack. 
Rail joint, Boyd & Redmond... . 60484 
Railway crossing structure, W. Wood 660.353 
Railway switch, automatic, W. W. Schoenewald. 660,315 
Railway switch stand, ensety otmnal, J. B. Col- 

vin.. eo : . 660.488 


Rat trap, J. y, Holmes. Leaaaweelees 680,191 
Receptacle. R. Harr 660,107 
Reclining e hair, P. ¢ Rerbcanenn, 660,146 
Recorder. See Game recorder. Time recorder. 

Reflector, composite, W. A. Penfield 660.536 


Reflectors, manufacture of, 8. 0. Cowper- Coles... 660,416 
Refrigerator pan alarm appliance, J. H. Me 


inn chtietanin 660,119 
Regulator. See Feed water regulator. Pressure 
regulator. 
Reversible engine, H. B. Setes. oho Ghhentibinies 680.390 
Road roller, M. G. Schinke. . eeuseseeseceses 660.208 
i ih i Mn « ocesicceeecanséetsocosces 660,409 
Roller. See Road roller. 
Rotary explosive engine, J: G. Bates ° ‘ 660,482 
Rotary explosive motor, P. H. Standish...... i 


Sander, B. B. Jenkins..................+. 
Sash cord fastener. G. Worth....... 
Sash, window, G. W. Holly.. 
Satchel, H. B. Hempe. paductnenes 
Saw, drag, Adkins & Jobn brebénsdcous 
Saw guard, H. J. Barnard............... 
Saw setting device, J. Rang 


’. Taintor. 

Saw sharpener, J. W. LAY ore 

Scabbard, G. E. Lowman 

Sealing fruit jars, device for, W. ‘Bureh 

Separator. See Grain separator. Liquid separa- 
tor. Ore separator. 

Sewing machine thread cutter. R. W. Thomson... 660,150 

Shade cover, window, P. W. Vandenhoff. .. 600,473 

Shaft support and coupling, combined, W. E. 
Murbarge os» O28 

Spears. on Braning shears. 

Shea . MeSherry.. , ceceeee GOIV 

Shelf, aivisible. < R. Storm... ae > 

Shell extractor and ejector, W. H. Gates 

Shield for use in warfare, H, M. Wells. 

8 . 2. 8. Webber. ; 

Shoe, ventilated, C. K. Sharood. 

Shovel. See Firing shovel. 

sas > aah making same, advertising, F. Tuchfar- 








Menbvibhs 0s cccednedhced essences s as 
Sign. interchangeable letter, K. B. Holley 660.190 
Signaling system, E. J. Silkman. 660. 469, tH. 47 70 
Skirt supporter. H. A. Heineman................. 0545 


Spark arrester. ¢ Blanchette. . a om. 145 
Spigot, J. M. . G. Carrico.. . O20 
Spring. See Gate e spring. 

Stacker, hay, D. W. Hoover OO511 
Stacker, — BY C. B. Hixson et al 660.159 


Stamping and numbering machine, Humphrey 
SP ivanesencansesenen’ vhrietnsnd 660.512 

Steam boiler, F. J. Caasees. ee on 

Steam engine, E. Sarve 

Steam generator combustion chamber, T. F. 


Rowland et al.... . O42 
Stones, manufacture of artificial, 8. Grossiord.... 660,426 
Stopper. See Bottle stopper. 

Store service yg E. C. Gipe........ 660,099, 669.100 
Stove, heating, 660.357 
Stove, heating, Reed & Gacohowes.. 0.123 
Straw burning furnace, H. C. Cla 0,181 
Street conduit or subway, M. iE Duune.........-.. 600.540 
Suspenders, F. W. Ostrom....... ......s.ceceeseenes 660.165 
Swing, folding, W. H. Bougs........ seenbamnennalt 660,179 
Switch. See Railway switch. 
Syringe. KE. E. Ertsman. 660,212 
ee ~ eames and reading. ‘means for, LL 
Kingm . 0.255 
Telautograph or facsimiie telegraph, ‘A. Pollak... 660,199 
Telephone system, L. Schmidt... . 0.14 
Temperature in steam heated batidings, appara- 

tus for regulating, A. M. Bu neeneesedhountas 660,209 
Temperature indicator, elect Fic, 18 &. Wilder... 660,352 
Thermo-electric battery, J. Oliv ceveees GFROADS 
Thill or pole coupling, vehicle, in é. Lamb........ 6D, 256 
Threshing machine straw bottom, F. F. Landis.. 660.2 
Se, SE > Gh Wile Ca cencccncsannhenaeteneas 660.417 
Time recorder, workman’s. P.G. Giroud .... ... 660.20 
Tin from tin scrap, separating, O. Meyer....... 680,116 
Tire, A. E. Fiatter.......... ree wedhewetings a. 
Tire pressure gage. pneumatic, "C. Lillicrap bedne . OAS 
Tire setter, W. Daugherty.................... . ON 
Tire, vehicle cushion, J. F. MeGuire 45 


‘Tobacco rack and truck, F. C . aay 

Tool, combination. W. E. Seely: 

Tooth ane. apparatus for "making ‘seamless, 
wist 








SA, Sree rappcep -.. HOA 
Tooth straightening appliance, C. D. Lukens...... 660.194 
Top, spinning. J. V i etesbaphestccsee ccccooses 660,161 
Toy revolver, ques | suena. SIT 
Track cleaner, bi. SATVEr...........-c-++--c+ccuceeee 610,405 
Trap. *See Rat trap. 

Triangle, E. H. Waterbury.. . 660,406 


Truck, car, J. 8. Francis 
Truss, hernial, J. D. ice dthnatos«ned6e : 
Tubing from oa apnens. apyacanas for pro- 

ducing, J. Rowley......... 
Tug, shaft, G. % Klein seaeweuecna 
Type casting machine, G. H. Ziegler... : 
Type setting ma*hine, H. MeGrath.. 
Typewriting and printing machine, combined, E. 

. Deutsch.. @80.149 
Typewriting machine, W. J. Barron.. ae 61) 089 
Typewriting machine, F. X. Wagner.. 660,231 
Typewriting machine indicator attachment, J. 

W. Shinboilser....... 660,224 
Trogersing machine type bar, Briggs x Shep- 





0,422 
660,368 


660.463 
(0.273 





0.237 
60, 163 


. 60.287 

0 mbreiia attachment, T. Howie.. .. O11 
Umbrella cover e clasp, C. F. Burnett. - DAB 
60.248 


Umbrella stick, aS ip, PUD: cosonssnsd sees 




















Vaive, KR. J. 8m one GO400 
Vaive, quanpound engine, 8. M. Vaucia - Os 
Valve gear, explosive engine, H. A. Hertheaa 600.242 
Valve gear. explosive engine, C. P. Bla ..» 0.000 
Valve, globe and check, C. E. Loetzer.. . 0.198 
varee inflation, F. L. Sowle-.. 0,128 
Valve regulating device for water motors, D. P. 
Sims Panbogugll see asitedbavarte 6) BIT 
vaive. stop, A. Turnball. 60.319 
vapes & barre. joeqmcqecent, o & Y Duniap. 660.528 
ninanpenene caberewtett . 0.291 
Vehicle. B é: * ite atria tts toc reunsceeetader’ 660.158 
Vehicle brake, F. G. Goettmann. Sr......... FAD 186 
Vehicle, motor driven, R. J. Gatiing........ 660.098 
Vehicle reach connection, O. Patzack....... 660.166 
Vehicle running gear. F. Copeland..... 640.327 
Vehicle, self propelled, R. J Bano 680,192 
Vehicle. spring propelled. A. R. Fische 600.497 
Vehicle wheel, Smith * 60.401 
Vehicie wheel lock, G. .. 400 
Velocinede, railway. J. J. E. 
Ventilator. ndow ventilator. 
Vessel closing device, O. Kretschmer.............. 5a 
Vessel for containing and trunoterring liquids, 
Cc ee. Suacegbesetennininabes = ee ssiidiee 660,303 
essels or vehicles. apparatus for con 
mechanism of moving, B. A. Fiske............. 155 





(Continued on page 286) 
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CUYER’S PATENT 


DESULPHURIZING FURNACE. 


Latest, Cheapest and Best. 
Takes the place cf Heap 
or Stall Roasting. 
Saves time and money. 
Write for particulars. 
HENRY GUE Costtia 54, LIMA, PERU, 8. A. 


RESTFUL SLEEP 


In Camp, on the Yacht and at Home, 


“Perfection” Air Mattresses, 


CUSHIONS and PILLOWS. 














Style 61. Camp Mattress with Pillow attached. Also 
showing Mattress deflated. 


Clean and Odorless, will not absorb moisture. 
Can be packed in small space when not in use. 
3 Send for Mlustrated Catalogue. 
MECHANICAL PABRIC CO., PROVIDENCE, R. t. 





“NEW YANKEE” 
DRILL GRINDER. 


A MECHANICAL TRIUMPH. 

60% of time saved. No calipers, gauges 
or measuring instruments. Any clear- 
ance obta'ned instantly. Simplest ma- 


chine ever invented. 
Send for catalogue of 10 styles. 


WILMARTH & MORMAN ©O., 
-, Grand Rapids, Mich., U.8. A. 


BABBITT METALS. —SIX IMPORTANT 


formulas. SemmmEENNG / +4 SUPPLEMENT 11236 
Price 0 cents, Fo ~-& Munn & Co. and all news- 
dealers. Send for 180 cat ue. 


NEW BINOCULAR. 


(The Triéder.) 
Small as an opera glass. More 
powerful than the est tield 
glass. Send for Cir rs. 
QUEEN & co. 
Optical and Srigntiee Instru- 
ment Wor 
















1010 Chestnut Street, 


New Yor«: 99 Fifth Ave. PHILADELPHIA, PA. 


Shaving 
§ Stick 


SOLD EVERYWHERE, 
Williams’ Shaving Stick, 25c. 
Genuine Yankee $ having Soap. 10c. 
Luxury Shaving Tablet, 

Swiss Violet Shaving Cream, 50c. 
Williams’ Shaving Soap (Barbers’ 6 
Round Cakes, 1 !b., goc. Exquisite also 
for toilet. J rial cake for ec. stamp. 
The only firm in the world making a 
specialty of SHAVING Seaps. 
THE J. B. WILLIAMS CO., Glastonbury, Ct. 


LONDON PARIS DRESDEN SYDNEY 














OLESALE BOOK 
FREE! WHOLESALE ATAL 


———S——_—_—_ 

emmeees Edition for iW0-i91 CA fi 
Now ready. Costa 6 centa Postage to Mall. 416 pages, 
6 by 9 inches, advertising 15,000 Hooks, Hibies, 
Periodicals. ete., ete., at Wholesale Prices. All 
books carried ir stock, Best catalog ever printed fa 
sent free of char 

THE ROOK SI vr. "POMPANY, 266-8 Wabash Ave., Chiearo, 
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sé — ry 4 Lh) 
on Windsor Goovs 


w 


The Only Perfect Substitute 
or Linen yet produced 





BPs, 40Q40Yj 


Do you want $888? We want Agents everywhere! 
The Windsor Collar and Cuff Company, Windsor, Coun. 








JUST PUBLISHED 





THE 
Progress « of « Invention 


IN THE 


Nineteenth Century 


By EDWARD W. BYRN, A. M. 


LARGE OCTAVO. 480 PAGES. 300 ILLUSTRATIONS. 


PRICE $3.00 BY MAIL POSTPAID TO ANY 


COUNTRY IN THE WORLD. HALF RED MOROCCO, GILT TOP, $4.00. 


Readers of the SCIENTIFIC AMERICAN are aware to what extent it has devoted itself for more 


than half a century to chronicling the great inventions and discoveries of the present century ; 


and 


to worthily commemorate the completion of the nineteenth century its publishers are about to 


bring out a scholarly and interesting volume which will present in con- 
crete form the great scientific and engineering achievements of the cen- 
tury. The chapters give a most comprehensive and coherent account of 
“golden age of invention,” 


the progress which distinguishes this as the 


resulting in industrial and commercial development which is without 
A chronological calendar of the leading inventions is one of 
the important features of the book, enabling the reader to refer at a 
glance to the inventions and discoveries of any particular year 
is printed with large type, on fine paper, and is elaborately illustrated by 


precedent. 


300 engravings and is attractively bound. 


Every reader of the SCIENTIFIC AMERICAN should possess a copy of this 


unique and timely publication. 


The following is a brief Table of Contents. Chapter I--The Perspective 
View. 1Il—Chronology of Leading Inventions of the Nineteenth Century. 
Ul—The Electric Telegraph. IV—The Atlantic Cable. V—The Dynamo and 











Its Applications. VI. The Blectric Motor. Vil—The Electric Light. VIII 


The Telephone. 1X—Electricity, Miscellaneous. 
XI—The Steam Railway. XII-—Steam Navigation. 
The Typewriter. XV—The Sewing Machine. XVI 


The book 





X—The Steam Engine. 
XIlIl—Printing. XIV— 
The Reaper. X VII-—Vulcanized Hubber. XVIII— 


Chemistry. XIX—Food and Drink. XX—Medicine, Surgery and Sanitation. XXI—The Bicycle and Auto- 


mobile. XXII—The Phonograph. 


X-Rays. XXVI—Gas Lighting. XXVII-—Civil Engineering 
Working. XXX—Fire Arms and Explosives. XXXI— 


Air. XXXIV—Minor Inventions. XXX V—Epilogue. 


XXILI—Opticsn. XXIV—Pbotography. XXV--The Roeutgen or 


XXVIIIl- Woodworking. XXIX—Metal 
Textiles. XXXII—Ice Machines. XXXIII-—Liquid 


A full Table of Contents, with ples of Wustrations, is now ready and will be sent free to any address. 


MUNN & CO., PuBLISHERs, 





SCIENTIFIC AMERICAN OFFICE, 


361 BROADWAY, NEW YORK. 
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. | Vessels or vehicles, controlling moving, B. A. 
biske 5 Sidhe We TUET 1s Gs Te 660.156 
i SS rr . .¢ 
ram-0-p one Voting machine, 8. Loe............. . 
Wagon body, B Harboth sees 
Wagon body and end gate therefor, W. F. Mar- z 
Records 7 eR eee , cavneee CODA 
Washer. See Gas ‘washer 
Washing machine, P. A. Hardwick.............. 680, 81 
A Marvelous Discovery has just been mace Watchmaker’s tweezers, W. G. Conn 680.489 
in our Laboratory in the art of making records Water closet flushing tank, C. J. Bail 60). 178 
The results are so startling and the improve Water gate, C. H. Baker.... . AL, 56 
ments so great that we have decided to give Water meter disk, F. Lambert CD) B83, 
every owner of a Gram--phone one of these Water, purifying, L. Gathaman 60.214 
new records free. Send us the number of Water tube boiler, W. D. Hamilton ta). 08 
" ~ - Water wheel, F. 1 romp 160) 282 
i your Gram-pbone and we will send you by re W t x oil. ap sue for . , tin 
turn mail a record that will surprise and please = cg ty ut, apparatus tor separating, 660.%51 
y "u Above « fer good for month of November Weed pallet, K. Kussell ; Ons 
only. Write at once for New Catalogue lw fer, ME AD 08 
; Dunca 0, 152 
New Gram-o-phone Prices w ehsal v ehic te wheel. 
$3.00. $6.00. $10.00. $18.00. $25.00. mm od, anon 
tl etree Din shu > 
Records 50c. each. $5.00 per doz. | | Windmill lubricator, E. K. Swett (80 472 
Ou or = made e genuine i Window, G. Worth M2 
) tae ee ‘sold S Pg id || | Window piattorm. portable, A. H. Tischer OOD174 
. | Window ventilator, 8. Heptinstail «0.510 
CONSOLIDATED TALKING MACHINE CO., Wire rope and bucket clip, B. C. Riblet : 680395 
iphi : Work holder and centering device therefor, J. 
Philadelphia, Pa | W. Brown, Jr SEEER EMI eo TO 600, 486 
Wrench. See Jaw wrench. 
We me, Gy Bi COE cc cc ccccccccccecceess + coscceens 660,415 
Wringer. See Mop wringer. 
~ y 
DESIGNS. 
Accompaniment indicator, E. L. Kingsley.. 33.419 
Badge, campaign, J. N. Wilson 33,408 | 
Beit body, H. J Gaisman. Sie 
Belt body, J. Stember 33.438 to S441 
Bread board, L. 8. Thompson “ BA 
Display card, A. Gerstendorfer 
Door check, G. Ballard 
Door seeurer, E. B. Eicholtz. , -~ 
Engine chest plate and support. F. A. Power 
Filament for incandescent electric lamps, A. 
Chaillet ; 
Fork, jelly waffle, A. Hi. Bedle 
Game table, H. 1. Haskell... 
Hammer frame. power, J. W. Staart. 
+ at pape, W. Koemigs ..........+... 
¥. w Covert 
Hi — J. C. Covert 33, 400. 
j dar, W.A ‘Lorenz ° 
Lacing, H. L. Hiller 7 
Beldeu 


Lamp casing, electric ar 
Mouthpiece, A. K. Schulte 
Overshoe, F. F. Schaffer 
Piate or similar article, A 
Pneumatic dispatch tubes, 
for, R. T. Jenney 

Pump body, A. L. Fox 
Rug or similar article. A, Norman. 
Saw frame, hack, C. J. Weinman 
Scale frame, w. N. Pelouze 
Shoe, low. A. W. Rich 
Spoon or similar article, G. D. Merrill 
} Stove cover, auxiliary. M. Hoffman. 
| Surgical stocking, C. J. Sadler.. 

Tile, furnace, H. G. Tidemann. 
; Ventilator, KR. M. Pane aan 
Wagon body bow socket 


K. H. 


ZEPHYR MAGNESIA: 


PLASTIC COVERING. 


Unequaled as a non ductor of beat for use on all 
steam and fire heated surfaces 
Guaranteed to cover 4) square feet, flat surface 
ck, and weighs only @ pounds per bag 
Magnesia Asbestos Moulded Sectional Covering, 
Felted Asbestos Air Cell Sectional Covering, 
Wool Felt Sectional Coverings, 


Asbestos Cement, and a complete line of insulat- 
ing matertais of ail kinds. For prices address 


Norman... 
tubular connection 


-<on 


», Linch 


D MeCabe 


THE CORK FLOOR AND TILE CO., | wagon body brace. J. D. e 3 ams 
1 39 Congress “treet, Boston, Maas. | Wall tie, T. EB. Grafton.. 
$1 YEARLY FOR REPAIRS. . a 
TRADE MARKS. 
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eart 
Engines n J 
tor Ale, Springfield Breweries Company 
Boots and shoes, L. C. Bliss & Company 35,282 
Bottles. prescription, Obear-Nester Glass Com- 
pany 6,308 to 35,405 
Brushes, J. J. 35.308 


ar @ 
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- That « 
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Adams & Company.. 










al - 2 
engine made for Des Butter, Bartram Brothers | 
quarries, docks. et Cleaning compounds, J. F. Smith 35. 2u8 
Much obs aper thar Cotton prece goods, Sir Elkanah Armitage & Sons, 
steam. Bot), friction anc 85.274, 35.280 
geared hota f tolS)h 3 » 0 e 
CWeter Gas & Gancline lnaiee ; Ses ia Renses Cie, Ele pany conduction wire, Bridgeport Grass = os a0 
Flour, Hezel Milling Compan . Ble 
THE meal, : KEROS ENE Flour, wheat, Acme Milling Company 34,2 
& WéeEISssS Grinders. shove!l i boards, and end gutes, Liteh- . 
| field Manufact<. ime Company.. BA 
and GAS Engine | Household furnishings, certain named, G. Hey- 
35,30 


man.. 


. burns KEROSENE cheaper 
sndescent manties and attachments therefor, 


and safer than gasoline. Auto. | Ince 


matic. simple, reliable Ne Peerless Gas Light Company 36.411 
electric battery or fame used | [ron and steel ‘and manufactures of iron and 
Perfect regulation. Belted or | steel, American Steel seer Company %.312 
directly coupled to dynamo | Jewelry, certain named, E. |. Franklin & Com- 

for electric lighting, charg- | pany 


certain named, T. F. Laing 


Ligier B51 
| Oil, grease. or compound, certain named, Swan & 
Finch Company % 
Olls, cotton seed, American Cotto 
Ointment, BE. J. Brewer 
Ointments, Cook Chemica! Co 
Pianos, D. T. Peek 
Shoes. children’s, La Prelle 


HIGHEST EFFICIENCY 


attained in the 


STOVER 
GASOLINE 







n Oil Company... ; 





mpany.. 


Williams Shoe Com- 


pany é 

ENGINE Shoes, welted, E. E. Hogan Shoe Menudactartng 
Company . 35.28 
) 1. best is always cheap- Soap, launc iry, N. K. Fairbank © ‘ompany . 45.301 
est Write for prices. Soap powder, J. G. Haas Soap Company 290 

. Soaps, Munyon'’s Homeopathic Home Remedy 

s 

STOVER ENGINE WORKS, FREEPORT, ILL. Company 300 
‘ baer. es Soles, cut, C. W. Arnold & Company . Bl 


NIC K E L bg pe and spices, J. B. Brown & Com- 35.2 
AND %. 31. 


Vehicles and motors therefor. Societe |’ Aster 








E 
s 
$3 Electro- Plating v 7 ~y motor driven, Pneumatic Carriage ( —_ 95.316 
Sf r tera) | Velvets and vesveteems, H. B. Olafiin © ompany. 35, 278 
; Apparatus ane Hateria W hips, L. Bask 95.909 
= THE Whisky. he ea Gertsiey & C ompeny.. 35.20 
—— Hanson & VanWinkle | Woodenware, certain named, E. B. Estes & Sons.. 35,307 
a6 Co.. 
m2 Newark. S.J. 
- 1% Liberty St., N. ¥. 
ze ® & 28. Canal St LABELS. 

- ( *hicag: 


“A. B. C. Metal Polish,” for metal polish, M. 


Stern. 
* Apricots.” for canned apricots, United States 


*rinting Company. . ’ 








|“ Rertiett Pears.” for canned bartiett pears, 
United States Printing Compan if S45 
“ Chappene.” for a lotion, Filer & roif . 1.84 
“ Cherries.” for canned cherries, United States 
Printing Company. . 347 
* Gallagher's Hair Fiixir.” for hair elixir. B. J. 
Gallagher 7852 


“ Grapes.” for canned grapes, United States Print- 
ing Company. 7 


Green Gages.” for canned green gages, United 


SPEGIAL OFFER! |.°:2-iwtas Sa 
‘La Flor de Victorious.” for cigars, J. R. leaac- a 
Be cones 602600060609 660006000 0450000006 0000000000860 ‘ ‘ 


American s 1 0 Typewriter ! | “ TAberty Club.” for whisky, K. Gre - 18 
“ Lightning Parlor Match,” for suanches. Atlantic 
atch Company . oes @ 
“ Litehfield County Print Butter,” for butter. 
Gleason & Lansing.. 
* Non-Sweat-Shop-Make,” for garments, Galland _ 
Brothers, 
* Old Barton.” for whisky, 'W. P. Strade 
* Paride’s Odontale.” for a greparation for ‘the 
treatment of the teeth, G. Paride 
* Peaches,” for canned peaches, United States 


We will give the firet person arewertad this ad., from 
each town in the United States. a spientid opportunity 
to obtain the American Typewrtier, the only standard 
low-priced typewriter .n the market, on unusually at- 
trac ‘tive terms. Write promptiy for catalogue and ram- 
ple work, and see (f our offer does not interest you. 
American Typewriter Company, 267 B’way, New York. 








MILLS FOR ALL MATERIALS. |iamaaaietars ie 
= | Pickaninny.” for stockings, 1. E. Taubel.......... 7.8% 
Our , < Rocky Bracer.” for a medicine, BE. Krafft... ... 7,361 

ete BUSINESS |S TO MAKE Stringlets Beans.” for canned beans, 


} Small 


MACHINERY FOR GRINDING United States Printing Company, 


7 

Sle | Strawberries,” for canned strawberries, United 

States Printing Company 7 

Sweet Clover Pure Butter.” for butter, Gleason 
is CIEE. c0dth coanadbanctun nesenahénundonities 7.348 

wT iriditie | The New Game of Presidents,” for a game, P. 
NEXC ELLED PRO DORNER... 0000094090 40ene 4b tans cance . 7.453 
U . ‘Uncle Sam Brand,” for figs, H. Markarian . 7.20 
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SAVE 
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SPROUT, WALDRON & co 
MUNCY. | 


| A printed copy of the «pecification and drawing o/ 

any patent in the foregoing list. or any patent in pr ~ 
pes since 18S. will be furnished from this office f: 
| 





10 cents. In ordering please state the name and number 

of the patent desired. and remit to Munn Cn 

Broadway. New York. Special rates will be given w here 
large number of copres are desired at one time. 





ITH US NV is AN; - 
Canadian patents may now be obtained by the tn- 
ventors for any of the inventions named in the fore 
ying list. provided they are simple. at a coat of $40 each. 
f complicated the cost will be a littie more. For fall 
instructions address Monn & to., Broadway. New 
York. foren patents way also be ou.ained. 




















35,291 | 





ing storage batteries and | Liniment, 
all power purposes. Magazine, monthly, Curtis Publishing Company 
Catalog Medicinal compounds, certain named, \ apo- | 
‘. MIETZ, Cresolene Company. 5,286 | 
® Morr Sr.. New Yore Medicine, certain named. F. E. Francisco 35, %) 
Markt & ( Low Ha «Pare | Metallic articles, certain named fancy, Huet & 








‘SPECIAL OFFER 
to 500 “Scientific American” Subscribers 






THE NEW DISCOVERY 
that has elevated a Talking Machine 
to the Realm of Art. 


Technically speaking, the ZON-O-PHONE isa Talk- 
ing Machine ; practically, it is something very differ- 
ent. Itis in the delightful entertaining, satisfying 
qeatite of its results that the ZON-O-PHONE is 
entirely different from anything you have ever 
heard before. 

For the first-time, the distinetly he beman quality c both the 
speaking and the singing voive is faithfully retatved. or the first 
time the coborature performances of the great os, pA to their 
faintest trills and most rapid runs, are recorded with tene apelty eaimpatved and reproduced in a manner to delight the most critical. 
For the first time, the sweet and elusive notes and chords of the are successfully registered. For the first time, in the grand ensemble 
work of the orchestra and military band, the detail of the various instruments is depth and 
beauty. For the first time, also, noise is eli d, even the scratch of 


These superb results are largely due to the vast improvements we have been able to make in the records, 
| By a secret process, recently discovered, we register thousands of minute sound vibrations which are 
entirely lost by all other methods. To i)lustrate this to the eye :— This line repre- 

sents a sound 
wave asrecord- 
ed by the old 
and now aban- 
doned Gram-o- 
phone process, 


and this line the 
same sound 
wave as re 
corded by the 
new ZOon-o- 
rHONE process 
showing the 


multiplicity of 

vibrations which have before escaped registration. In other respects also, the ZON-O-PHONE is a vast 
improvement over all other Talking ‘achines, including the Gram-o-phone, which we have abandoned, 
including its name. In one word, the ZON-O-PHONE is the only ARTISTIC, and therefore the only en- 
tirely satisfactory Talking Machine. Its repertoire of Records covers everything available in the amuse- 
ment world; and as a source of lasting, varied and delightful Home Entertainment, it is without a rival. 


SPECIAL OFFER TO 500 SUBSCRIBERS OF THE “SCIENTIFIC AMERICAN.” 


If you are actually a subscriber to the “ScrENTIFIC AMERICAN,” we amined yee a ZON-O-PHONE 
outfit complete, including Zon-o-phone, Amplifying Horn, Sound Box and 200 Needles, with four superb 
Zon-o-phone Records, on payment of One Dollar as an evidence of good faith, prov ided you are one of 
the first 500 subscribers who answer this advertisement. The ZON-O-PHONE outfit will be sent on 
these terms, subject to 24 hours examination. If you are pleased with it, as we are sure you will be, it may 
be bought outright for $2000, or on installments, as may be agreed. If, after examining the ZON-O- 
PHONE, you do not desire to keep it, we will refund the $1 00 on receipt of the ZON-O-PHONE outfit, 


NATIONAL GRASI-O0-PHONE CORPORATION, 874 Broadway, New York. 


THE LAMP OF LAMPS 


For every outdoor purpose the new electric light, 


CLOVER LEAF LAMP 


preerved fe im tone « of marvelous richness, 


the needle 













TUBULAR 
DRIVING LAMP. 









is the best. Wind and water proof. Cannot {be o perfect 

owt, Best for car . onteuaiine, yachts, beat iT ws onl en 
a 4 Uy ¥ ves a rr wht ht. 
phy eg FS) iP er Nike an engine head- 





American Electrical Nevelty & Mfg. Co., 
255 Centre Street, New Vork, 
Write for 1900-1901 Catalogue of Electrical Novelties. 


v evr the the nape stemtaht 
IT burns kerosene. 

Send for + y ( free). 
R. E. DIETZ CO., 60 Laight Street, New York. 
Mention this paper and get special discount. 
—ESTABLISHED 1840. 


The Pipe of the Century. 
me... “ MALLINCKRODT” PATE 


NICOTINE ABSORBENT AND VENTILATED SMOKING 
PIPE IS THE ONLY PIPE FIT FORA 
GENTLEMAN’S USE. 

You ma ate the exquisite flavor and taste 
ofa aood cacabtin tovecen, but 708 can never have that 
Fy a dirty, foul-smelling pipe, thoroughly 

by: | poteonous nicotine juices, so bitter and 
his is effectually remedied in 


disgusti aperng, 00 he taste. 
the “ M inekrode ” where the juices are completely ab 
before ing the mouth, and assuring a cool, 










“ABOUT OURSELVES” 


is a little booklet that everyone interested in 
mining investments shoul mee. It is 
condensation of a successfu 
in placing mining stocks without oianm 
to a singte customer, and shows how any 
question of loss can be eliminated, and exces- 
sively large pcofits made sure when 
judgment is exercised in selertion and com- 
mon sense business methods followed. ~ oo. 
free on application from those interes’ 
DOUGLAS, LACEY & CO., 
BANKERS AND BROKERS, 
MINING STOCKS EXCLUSIVELY. 
66 Broadway and 17 New St., New York. 


Western Branch. Chamber of Commerce, Cleveland, O. 








and hea soe Money refunded if wet satis- 
. Pipes to ® onete each, according to 
ed ———————-- = | sige and finish. Over io.0 sold D 1809 alone. 
Send for illustrated ci rs A.” with prices. 


VOLT-AMMETERS, 


POCKET SIZE. 
For Testing Batteries and Battery Cir- 
cui Lcoating [, Pout or oA etc. 
ELIA 
t@™ Send for ‘Owewer. 


80 Cortianat Breet New York, N. ¥. 


* BARGAINS 


THE HARVEY ¢ & WATTS CO., 
275 Canal Street, N. Y Station E, Philadelphia. 
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American Sheet Steel Company 
Battery Park Building 
New York 


Manufacturers of all varieties of 


Four Route in connection 
Tey 


Iron and Steel Sheets 
Black and Galvanized 
M. E. Ingalls, President. 


W. Dewees Wood Company’s W. P. Deppe, A.G.P.A 
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Planished Iron 
Wellsville Polished Steel Sheets 
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ELECTRICAL ENGINEERING 
TAUGHT BY MAIL. 


Write for our Free 
«CAN I BECOME "AN AN ELEC 


TRICAL ENGINBBR?” 





















We teach Electrical Enginee es ting, 
Electric Rasiwaye, Mechanical 
Drawing, oe “ = BA. = ‘Lostitute in 


ELectwigat L ENGINEER INSTITUTE, 


AND EXPENSES MADE. 
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They Pay for Themselves 
Gives 90 to 100 Caa- 
dle-power light at a 
cost of only 


10 HOURS. 


No danger, ne risk, no 
trouble, nosmell. The 
Magic Lamp is made a 
standard by fire Insur- 
ance Underwriters, 

MADE IN ALL STYLES AND 


PRICES. 
GENTS 


make @250and u 
were a mouth 


families. Over @ne M 
Now tn Use In U. 8. and 
Canada. Write to-day for 
territory and sample Jamp. 
THE MACIC ped oP 
Pactory, 9 to 15 River St.. CHICAGO, ILLS.. U. S. A. 


If Your Eye Could See 


the filth that Facet through or- 
aucets = vee —— 





dinary water 
be alarmed and disgusted 

germs are the cause of most dis- 
eases. Pure water would prevent 
them and perfectly pure water 
ean be produced only by using 
the widely celebrat 


Berkefeld Filter, 


which is constructed on the most scien- 
tifie and bygienic principle. Easy to 
clean and care for. Rapid filtration. 
One gallon of pure water in 4 minutes. 


Berkefeld Filter Co., 2 Cedar St., New York. 


Telephones, 


for Interior, Short Line, Int unm uni- 
otel Werk, rite us fc 
ete., testimoni 

Ketim cheerfully 


and referen 
furnished. 4 Toonts want 


THE pane INTERIOR 
TELEP 


ix aaa St., Cincinnati, Ohio. 


A.W FABER 


Manufactory Established 1761. 


LEAD PENCILS, “COLORED PENCILS, SLATE 
PENCILS, WRITING SLATES. STEEL PENS, GOLD 
PENS, INKS, PENCIL CASES IN SILVER AND IN 
GOLD, STATIONERS’ RUBBER GOUDS, RULERS, 
COLORS AND ARTISTS MATERIALS 

78 Reade Street. - - - New York, N.Y. 


Paris Exposition, 1900. Grand Prize. Highest Award. 


ARTESIAN 


Wells, Oil and Gas Wells drilied 
depth »” 





ing exactly what 


ier uired ans. send for illus- 
catal Address 
ee WELL ENGINEERING AND. SuePLy co. 
136 LIBERTY STREET, NEw Yous, U.S.A. 





Mow much money Chicks D 
ndsonhow you At hei. a 
lis all about 





N. Y. Camera Excuancr. 


50 Saved on all makes of Cameras 
H for Buying, Selli 
and Ex Cameras or Teneen 

Large assortment aiways on hand. 
Developing, Printing, ete. 
Photo ayo yd of every description 


Send 2. stom, 
ui” f p for bargain 


N.Y. CAMERA EXCHANGE. 114 Fulton St., NEW YORK 


CROOKES | TUBES AND ROEN TGEN’S 
by.—The new photography as performed b 
tnoues use of Crookes og + = a source of excitation. = 1 
oa ae ee Ss peo pores ENTIFIC Pe yy ea a3 
O08. =, 2 On 
d03, 90s. 1050. Tose. - 1053. “1036: | O37, also 
SCIENTIFIC AMERICA nod 4, Vote. ve 
These profusely iifettated” iSeecles contain 
most exhaustive series of articles on Crookes tubes and 
the experiments perfurmed with them. 
will be found |’rof. Crookes’ early | 
be | fi experiments which so excited the wor 
are now again exciting 
Yon with Roentgen’s phot: 
To be had at this office and 
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Roney Hanging Lamps $10.00 
elephone, complete, - 5.95 
Biecteic Door Belis,- - 1.00 
Electric Sorriage Lights, 5.00 
Battery Fan Motor, ~- + 6.96 
Electric Hand Lanierns, 2.00 
Pocket Flash Lights, - 1 = 
Miniature Electric Lamps, 40 p 
$8 Medical Batteri 
Genuine Electric Belts, 
$12 Belt with Suspensory, ise 
Genuine Electric Insoles, .25 
Telegraph Outfits, - - 2.75 
Battery Motors from $1 to 12.00 
Battery Table Lamps, + 8.00 
Necktie Lights. 76 cts. to 8.00 
Bicycle Electric pages, 2.25 
Electric Cap Lights, - 200 
Electric Railway, wo 
Battery Student Lamp,- 4.00 
Dry ae perdozen, 2.25 
Electric Books at low prices. 


We underseil ai! os Everything 
OHIO ELECTRIC WORKS 


OLEVELAND, O. 
Headquarters for Electric 
Novelties and Supplies. 
Agents wanted Bend for New | 





Catalogue, just out. 











y 
MANUFACTURE OF BICYCLES.—A 
very comprehensive article giving the details of con- 
struction of every part of these vehicies. With 51 en- 
gravings. Contained in SCIENTIFIC AMERICAN SUP- 
PLEMENT, No. 908. Price 10 cents. To be had at this 
office and from al) newsdealers. 


GERE GASOLINE ENGINES 
ABIN--- OPEN BOATS 


GtOr notre vaont KiucH ‘Wt, 
GRAND RAPIDS MICHIGAN. 


TOOKER’S PROCESS OF GILDING 
China, Earthenware or Porcelain. 


A new process fcr successfully and scientifically put- 
ting gold under glaze, making it a corporate part with 
the ware and as rmanent as the ware itself. Will 
work a revolution in the china trade. Patented as anew 
article of manufacture in the United States and the 
principal foreign countries. These patents or hts 
thereunder are for sale. This invention is a paiteas: le — 
the following: Household and Fancy China, Toilet W 
Bath Tubs, Wash Basins, Water é losets, Tiline, Falco 
Teeth, Glass Ware, ete. For fartber particulars address 


GEORGE W. TOOKER, 48 Murray Street, New York. 









™ 








GETA MOVE ON YOU 
ines 


Wirn one 
MOKARCH 


: gnG 
ee 


iF 
“a aaitl gis? 
we 65 noe 


cwone 4 








ACETYLENE APPARATUS 


Acetylene number of the SCIENTIFIC AMERICA’ SUP- 





PLEMENT, describing. with full illustrations, the most 
recent, simple or home made and commercial apparatus | 
for generating acetylene on the large and smal! scale. 
The gas as made for and used by the microscopist and 
student; its use in the magic lantern. The new vrene > 
table lamp making ifs own acetylene. Contained i 
SCIENTIFIC AMERICAN SUPPLEMENT, No. 057. | 
Price 10 cents prepaid by mail. For other oumerous 
valuable articles on this subject we refer you to page 
of cur new 1897 Supplement Catalogue, sent free to any 
address. MUNN & Co., #1 Broadway New York. 








ms LEARN TO HOOD- 
Uy WINK THE SUN. 
nn The book about 





Patton’s Sun Proof 
= Paints will tell you 


= how—it’ 8 free. 
les > Special inducements and 
IZ Ypnsass™ 





4 
agency to dealers. 

JAMES EB. PATTON CO., 

Lake Street, Milwaukee, Wis. 
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NEW ILLUSTRATED 
CATALOG 


NO READY. 







Dania Cengage 


Send For 
M. Copy. ¢ 
ue &. CO., COLUMBUS, OHIO. U.S. A. 








THE HARRISON COKVEYOR 


Roller Screens, Elevators, Hoisting Engines, 


—Blestrio Light and Power Station Equipment, 
Overhead Cable Systems, Coal and Ash Conveyors, ete., Eocentric Shaking 
Clam Shell Buckets, 


Ind astrial Railways. 


Breaker Boils. Picking Tables, Howe 


Standard Scales, Howe Gas and Gasoline Engines. For catalogue and prices, address the manufacturers. 


BORDEN & SELLECK co., 


Porter’s umane Bridie. 


Neo Bit A) Horse’s Mouth. 


Horsemen indorse this 6ridle 
because it is the best for all horses. 
lt prevents froching, lolling of the 
tongue, ete. No more trouble with 
sore mouths. The bardest pullers 





driven with ease. Every lover of 
the esse eae aoe i ‘- it 
is hu with 


Strape t te Ste tog Saaic. 
Retail Best Grade Michel, 
Retail Best Grade Enamel, 





Second Grade Nickel, - a¥ | 3 
Second Grade Ename!, 
If your hardware or harness 


dealers do not bave them write us. 
Sent prepaid on receipt of retail price. 
State if you use side-check or overdraw. Agents Wanted. 
PORTER HUMANE BRIDLE CO., 
Dept. A, Sudbury Building, 


50 YEARS’ 
EXPERIENCE 







TRADE Marks 


DESIGNS 
CopyvricuTs &c. 
Anyone sending a sketch and description may 
quickly ascertain our opinion free whether an 


invention is probably patentable. Communica- 
tions strictly confidential. Handbook on Patents 
sent free. Oldest agency for securing patents. 

Patents taken through Munn & Co. receive 
special notice, without charge, in the 


Scientific American. 


A handsomely illustrated weekly. Largest eir- 
culation of any scientific journal. Terms, $3 a 
year; four months, $1. Sold by all newsdealers. 


MUNN & Co, 261 erose~ay. New York 


Branch Office. #25 F St.. Washington, D. C. 


PATENTEES ATTENTION 1 Tpestmentat work 
and model making. Die makin xpert workmen. v 
prices. FOX & STEL DIC ‘KE. 61 Fulton St., 


LADIES’ SHOES. gives the instep and ankle a 


igher appearance; the foot a ttier shape and makes 
tne dres lost ond and most attractive shoe ie. want 
some live manufacturer of shoes to buy an interest in it. 
Address the inventor, JAMES H. SPARKS, 33 Watt 
Ave., Pullman Sta., Chicago, Ill. 


Machinery Constructed. 


A manufacturing company with complete equipment 
will undertake the construction of machinery. proved or 
exper'mental. Estimates given, comp’ ete drawings and 
specifications required. P.O. BOX 583, Chicago. 





The latest in cut and style; 





U. 







5,000,000 Ball ¢ ey in We bought them all. 
exportin, ehh we offer a limited number at retail. 
BA NNER MAN, 579 Broadway New York. 
Catalog on reque: st. 


clips. 


Brass Band 


Drams, Unt 
rite for catalog 
FREE; it gives in- 
formation for musicians ~nd new 
bands. LYON & HEALY, 

85 Adams St., CHICAGO. 





Boston, Masa, 


s. COVERNMENT SOLD 10, 000. 
Spanish Mauser Rifles & Carbines | 


Dealer in Military Goods and War Relics, | 


48-50 LAKE STREET, CHICAGO, ILL. 


MAC HINES, Cerliss Engines, Pus 
and Bettlers’ Machinery, THE 
MFG. CO., 3 Clinton Street, Milwaukee 


wTkR 
Wis 


NICE svete 


TYPE wht ee. waaoet ot ion caens WORK . SMALL MACHINERY 
NOVELTIES BETO. NEW STENCIL WORKS 100 NASBA ST FY. 


MODELS & EXPERIMENTAL WORK. 
Inventions develupec. Special Machinery. 
V. BAILLARD, Fox Bidg.. Frankiin Square, New York. 


WANTED.,—To purchase a patent on Burglar Proof 
Safe work, such as screw or round door. Add 











ress 
. B. HEATH, Daily Record Suilatng, Baltimore, Md 








| GAS ENGINE CASTINGS. 


Materials and Blue Prints, Write for Catalog 
PARSELL & WEED, 120-531 West Sist St., New York 
WANTED—A man capable of designing dies for special 

| forms to be forged in Bulldozer and under Drop Ham 
| mer, and capable of die sinking. To suitable party 
| steady employment. Give reference, and state exper /- 
ence and wages expected. Addreas Box 782, Martetts,O 


| 
| D'AMOUR & LITTLEDALE MACHINE CO: 
VP 


PATTERN "AND. MODEL MAKERS. 
‘FOR SALE.~ —Mae hine Shop, brass and iron foundry 


not large, but well oquipped. Present 


owners not active nor conversant with the business, A 
thoroughly capable man who would know what and how 
| to manufac —~" Sa some aan, can bay this plant 


on Wile eas ms. Addre 
ER ow N MFO. ri 0., Watertown, Wis. 


| AMERICAN PATENTS.— AN LUNTER- 
esting and valuable table showing the number of paves.ts 
| fave be tor the various subjects upon which petitions 
at been filed from the beginning down to Decem)e: 
AMERICAN BL 
To be had at 


. Contained in ScimenrTiric 
} 4 marae No. 1002. Price 0 cents, 
| this office and from al) newsdesiers. 


TRANSMISSION. 


Write for catalogue 


AUTOMOBILE 


Best vers 


EM E MOTOR wor " 
89S Washinton St., Buffale, N. Y¥. 
INVENTIONS “my | + An 
Draughting. 


Desiguing Crete! Machines aun 
ERNEST W AEF, Mech. Engineer, 253 Bway, N. 


Magneto for Gas or Gasoline Engine Igniters 
© batteries used. Self-lubricating bearings. Dust 

and moisture proof. HMrushes self-adjusting, Mate 

rial aad workmanship the axer. [Wo Guamanteep 

| FoR ONE YEAR. Send for cireular snd price Hist. 





:| GIDDINGS 4 STEVENS, Rockford, Il. 


= MACHINES «8. 


Also designing of special machinery. 
THEO. KOVEN, 25 Sherman Av.. Jersey City, N. J. 


KING MARINE ENGINES 


For immediate delivery in 4, 9 and 16 H. P. sizes. 
Special Prices. 


CHARLES B. KING, DETROIT, 


D, L. HOLDEN 


536 BE PHILADELPHIA PA 


MIREGEALED ICE. MACHINES 


$3 


MICH, 


















Send us your nddres; 
and we wiilishow) ou 


aDaySure: 


how to minke 64 ay 

alsoclutely sc we 

furnish the —— and teach you free, you work in 

the locality where you live. Send us your address and we will 
explain the business fuliy, remember we er acloar profit 
of $3 for every Cay's work, absolutely sure Vrite at once. 


ROYAL MANUFACTURING CO., Box 354, bleed Hich. 


65™ REVISED EDITION. 


MECHANICS ann ENGINEERS 
P OCKET BOOK 





TABLES, .¢ RULES a “AND wt FORMULAS 


For Half a Century the Companion of Every Engineer. 


Pertaining to Mathematics and Physics including Areas, Cubes, Squa 
Logarithms, Hydraulics, Hydrod 
Naval Architecture, 


namics, Steam and 


uares, Etc., 


the Steam Engin, 


sonry, Steam Vessels, Etc. 


Compressed Air, Gas and Oil Engines. 


By 


12mo, Leather. 
HARPER & BROTHERS, 





CHARLES H. HASWELL, 


Member of the American ‘society of Civil Engineers, 
Naval Architects, Marine Engineers, Etc. 





Pocket Book. Form. 
# FRANKLIN SQUARE, # NEW YORK. 


$4.00. 
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‘Scientific American, 





MADE AT (GARS 


These Cigars are manufactured under 
the most favorable climatic conditions and 
from the mildest blends of Havana to- 
bacco. If we had to pay the imported 
cigar tax our brands would cost double the 
money. Send for booklet and particulars. 


CORTEZ GIGAR CO., KEY WEST. 








Sein PeDPes 





RIP RIP NPR Pes 


OROUGHAINSPE 














THERE’S ONLY 
ONE “BEST” 


In anything and among automobiles the recognized 
“ beet ” is the 


WINTON 
MOTOR 
CARRIAGE 


Bullt of the best 
materials. by the 
beet skilled work 
men, under the 
best supervision 





All tte parts are 
necessarily pere 
fect. Clean, noise 
less, safe, specdy and handsome Operated on the 
liydro-Carbon system. Write for catalogues to 
THE WINTON MOTOR CARRIAGE CO.., Cleveland, Ohio. 
Eastern Department, 120 Broadway, New York City. 


Rain, SOW, 1¢2—»| 


eut no figure with a 









uw © HAY NES-APPERSON 
On AUTOMOBILE. 

x - If you own one of our auto 

a= mobiles, you can co rain or 

we shine. They are all pro- 

vided with a storm-proof 

cover, and they are a com- 


fort to use in winter as well 
asin summer. All of 
our automobiles are 
provided with power 
Tul double cylin- 


der, variable speed 
® gasoline engines ca- 


them through mad, 
Strung yn elegant design 
Ne age 


snow and ice. 
Immediate delivery. 
THE HAYNES-APPERSON CO., - "KOKOMO, INDIANA. 


SHEMET DU Wesrsares 


ir cHs ESE ¥.9 


A Handy Book for 
Handic ratts-Men. 


There ts a “ pocket preceptor” about 
rr »ols - an encyclopedia of information 

mneerning every tool used in every 
trade, with an Hilustration of it It 
~ontaine tool kn ow! ledge in a nutshell 
and is called 


MONTGOMERY & CO.’S 
TOOL CATALOGUE. 





The latest edition is printed from rew 
type amd contains lote of new matter 
and hundreds of new pictares. Copious 
ndex. Pocket sige. Free by maii 2c. 


MONTGOMERY & CO., 105 Fulton St., New York City. 


CHARTER cmeine 
USED esse Gre. 


¥t “«L—Gasoltne, Gas, Distiliate 
Stationaries, Portabies. Engines and 
Pu umops, Hoisters 
tt" State Your Power Needs 
CHARTER GAS ENGINE CO., Box 148, STERLING, ILL. 


MINERAL PRODUCT OF THE UNITED 
States io 14%-188.—A valcablie table, accompanied by 
statiaticn. BOILENTIFIC AM@RICAN SUPPLEMENT 1119, 
Price Wecents. Forsale by Mann & Co. and all news- 
dealers Send for 8 catalogue 








CROSBY’S 
CLOVES 


Factory to Family by mail post-paid. 
Our qreat 8.00 black gauntlet furglewes, ladies’ Mocha 
kid gioves lu any color #|.%; men's Mocha and Rein- 
deer gioves un in ed and ¢ilk !inéd #1. 6 to 2.0; many 
other kinds of gloves and mittens @& centsand upwarda 
ail in ilasteated booklet ‘Glove Pointers.” Natural 
Biack Galloway, Calfskin, and other far costs; 
Galloway whole hide robes, Taxi Head Mount- 
ing ip booklet *‘Moth-Proof.” De 0 you want hides ot skins 
tanned for rogsor robes? get our ‘“Oustom Tan Folder.” 
We also bey raw f ars. 

THE A a oSRY FRISIAN FUR COMPANY, 

16 Mill Street, Kechester, Rg" ¥. 


Ppable of driving | 





WALTHAM WATCHES 


Ralph Waldo Emerson in an 
essay on Eloquence said, in 
speaking of a man whom he 
described as a Godsend to his town, 
“He is put together like a 
Waltham Watch.” 


‘* The Perfected American Watch’’, an illustrated book 
of interesting information about watches, will be sent 
free upon request. 

American Waltham Watch Company, 

Waltham, Mass. 





















Watches! Watches! ] Acetylene Gas Lighting 


| 8 If you wish to see the latest thing in 
Ladies’ Watches, send for 


THE BLUE BOOK. 


Or_if you are interested in Men's 
Watches, send for 


THE RED BOOK. 
We will be glad to send either or both 
of these attractive books, free. 
THE NEW ENGLAND WATCH CO,, 
ST Maiden Lane, M49 State Street, 
New York, N. ¥. Chicago, Ml. | 
Spreckels Building, San Francisco, Cal. | 











Redaced to the most 
Efficient, Safest, Simple 
and Economical Use. 

We guarantee our machines per- 
| fectiy automatic in action, to ex- 
| tract all the gas from the carbide, 
and absolutely no over production 
| or loss of gas. Approved by the va- 
rious Boards of Fire Underwriters. 
| Standard sizes 0 to 10 lights. Ex- 
| elusive territory — to responsi- 

| ble agents. Correspond with 

NIAGARA FALLS ACETYLENE GAS MACHINE Cvu., 


Niagara Falls. N.Y. and Canada. 


_qwronea Acetylene Gas Burners. BARNES’ 


Schwarz Perfection Lava Burner. 


Highest awards in all Acetylene Bx a 
sitions. Made of one eee of a 


fauitiess ae ba K,- sted ane “ar. 
bend ‘ner 


























anteed. Price List. | Complete line, ranging from Light Fric- 
ae Sole Agents for | tion Disk Drill to 42' Back Geared Seif- , 
>it the U. 8. and | Feed. §@” Send for New Catalogue. 
bondaation Canade. 


Perfect Alignment. 
- KIRCH BERGER & CO. 
Warren Sereet, New York. 


ORROW (Of se® 
FITS ANY CYCLE.40.0,000 IN USE 
ADDS PLEASURE AND SAFET Y—ALL DEALERS SELL THEM. 


RIDE 50 MILES-PEDAL ONLY 39. ECLIPSE MANUFACTURING C°, ELMIRA BLY. 


W. F. & JOHN BARNES CO. 
1999 Ruby Street, ROCKFORD. ILL, 


































Rest the Burden 


of your correspondence 


ON THE 


New Century» 


Typewriter instead of on your stenog- 
rapher, and you will get more work, clean- 
er work, better work. It has no equal for 
speed, lightness of touch and durability. 
Information on request. 


American Waitinc Macuine Co., 
302 BROADWAY, NEW YORK 


WON A DIPLOMA OF 


THE GRAND 
PRIX, rossi 





AT 
The Paris Exposition. 


This award was made by an INTER- 





NATIONAL JURY OF TWENTY-FIVE MEM- 
BERS, AND IN COMPETITION WITH 
TWENTY OTHER TYPEWRITERS. 


The Smith Premier Typewriter Co., 


SYRACUSE, N. Y., U.S. A. 








ACETYLENE Seales Se est ae Wagon te Seu ga 


, Also 1000 mre artictes, includi Sates 
DO YOU KNOW that the most licht, teast trouble, ines, Bicy cles, Toute, ’ 


Save 
Feta Garner tS. MO ERWAKBEWORDRE | Maney. Lists Pres. Cmieaco nc st Gon Chien. 1 








Write, inclosing 25 centa, for sample 
poss LINE TALC to. Chattanooga, Tenn., U. 8. A. JESSOP’ S$ STEEL AWA DED 
| i= WP RTECS: panutaatnred be royalty, a i pieed States t 

C d, a paten self-extinguis Christ mas oC nd 
| treo candle-holder. Address BOX 7, © nasbton, Wis. : EW TORR Ol FRICE. ot Deine 


The “NEW GEM” acon ie Highest Fward Paris Exposition 1900p 


2 blades, in Handsome .Morocco Cane, 














shaves the m as well as the stron Rasor, Hh 3 blades, in Handsome Morocco Case, 4.80 
monpen on peti the slightest of ow real Automatic Stropping Machine, with Strop, - 1.50 
| the face a fe is Se wjmplect. sa . and most Catalnque o. seta mailed free. 
Perfect shavi ever invented. No| Satisfaction rat or money refunded 
practice requl to the best aes = with At the Cutlery a Gent . pd store, insist upon 
the Autematic repping M tea tbo the eine the “< New Gem,” arantee ticket. 
Biades are always kept th keen cutting The Gem Cutlery Co., 35 Reade St.,W. ¥. 





INVENTORS’ MERCANTILE BUREAU U spe Bren 


Introduction of Patent Novelties. 





» New ¥ ts 





“+e 


_Nove OVEMBER 3 1900. 






FIRE-FEI 









AUTOMOBILE PATENTS 
EXPLOITATION COMPANY. 


UpeEey Ace f and Motor- 
ak of A bil Flee ™ enlist capital 
t of inventions. 
Ful min dare to make thorough cqamiuations 4 
tors to t non ny J ; 7 
t concerns wi 
Irvewto oe. oY a mip Al propositions be 4 
PUROWASES Al meritorious paten nts, licenses and inventions 
relating to motor-cycles, motors, gears, automobiles and their parts, 
F. B. HYDE, Secretary. 27 William » Bt. New York, 


























4444446464444444444444644444 4. 
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What The International Cerrespondence 
Schools, Scranton, Ps., are doing: 
First — Teaching mechanics the 
theery of their work. 
Second—Helping Setnced peo- 
ple to > neues their work. 
Enabling young people te 
cumpett themselves while learning 
ae ctone 
Si iicctrical, Steam, Croll 
ectrical, Steam v 
sin 2. Enginecring: Architecs 
Ea writing state subject in 
whie B interested. 
tnteaptones Correspondence Schoote, 
Established 1891. Capital $1,500, 
Box 942, Scranton, ~ 
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Che Cupewriter Exchange 


146 Barcl Hf St.. NEW 
1é St., CHICAGO 
38 Bromfield St.. BOSTON 
817 Wyeneeis St. 
ANSAS CITY, MO. 


. Louis, MO. 
432 Diamond St.. 
+ ey ggg PA. 
3 West Cantaere 
BALT ORE, MD. 


536 Seiten ote 
SAN FRANCISCO, CAL. 
We will save you from at) 
to 505 on Typewriters of all makes. Send for © ‘atalogue. 


ROTARY PUMPS AND ENGINES. 
Their Origin and Development.—An important series of 
BHC frog and iustrated ‘with clear Graz 





mps and engines. % illustrations. Com 
UPPLEMENTS 1 109, 1110, 1111. Price 10 cents 
each. For sale by Munn «& Co. and all newsdealers. 


The “‘ Wolverine” Three 
linder Gasoline Ma- 
rine Engine. 


The only Leap | and se)f- 
atarti gasoline engine on 
a oa et. test engine 

lor the power bollt. Practi 
cally no vibration. Absolnte 
ly safe. Single, double and 
tri 





20 A. P. 
WOLVE 
MOTOR wean, 
Grand Grand Rapids, M 


The Densmore, 


“The World’s Greatest” 


TYPEWRITER. 


The U. S. Government uses them. 

Leading Schools use them. 

Leading Bankers and Insurance Co.’s use them. 
Prosperous Merchants use them, 

ene bomen he stand the strain of steady, 


hard work the least wear on machine 
and enuuater.” Bookiet free. 


DENSMORE ‘TYPEWRITER CO., 
509 Brosdway, New York. 
“|THE DANDY SINK CLEANER... 
A Perfect and complete 
Heusehold Specialty. 


A SINK CLEANER & 
— eer oi 


throw a B. BAN sok 
SINE CLE isthe nk 
TRY ny AND a 
CONVINCED. 
For sale by all Wholesale 
Meréware pz and by 
the patentee and manuf'r 











JOHN W. SUDLOW, 
986 Halsey St..Brooklyn,N.Y¥> 








